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(54) POLYMERIC COMPOUND FOR USE IN PHOTORESIST AND RESIN COMPOSITION FOR USE IN 
PHOTORESIST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a polymeric compound for use in photoresist that has excellent 
etching resistance and can form a fine pattern precisely. 

SOLUTION: This polymeric compound for use in photoresist is obtained by homopolymerizing or 
copolymerizing at least one kind of a vinyl ether compound or at least one kind of the vinyl ether compound 
with other polymerizable compound. Preferably, at least one of the vinyl ether compound has an alicyclic 
hydrocarbon structure. The alicyclic hydrocarbon structure includes, for example, a cyclohexane ring, an 
adamantane ring, a norbornane ring, an isobornane ring, a tricyclodecane ring and a tetracyclodecane ring, 
etc. The alicyclic hydrocarbon structure may be substituted by a polar functional group such as, for example, 
a hydroxyl group, an oxo group, a carboxyl group, an alkoxycarbonyl group or a lactone ring group. 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1]At least one sort of vinyl ether compounds, or a high molecular compound for photoresist obtained 
by independent or carrying out copolymerization in at least one sort of vinyl ether compounds, and other 
polymerization nature compounds. 

[Claim 2]The high molecular compound for photoresist according to claim 1 in which at least one sort of a 
vinyl ether compound has alicyclic hydrocarbon structure. 

[Claim 3]The high molecular compound for photoresist according to claim 2 whose alicyclic hydrocarbon 
structure is a cyclohexane ring, an adamantane ring, a norbornane ring, an isobornane ring, a tricyclodecane 
ring, or a tetracyclo dodecane ring. 

[Claim 4]The high molecular compound for photoresist according to claim 2 or 3 in which alicyclic 
hydrocarbon structure is replaced by polar functional groups. 

[Claim 5]The high molecular compound for photoresist according to claim 4 whose polar functional groups 
are hydroxyl, an oxo group, a carboxyl group, an alkoxycarbonyl group, or a lactone cyclic group. 
[Claim 6]At least one sort of a vinyl ether compound is a following formula (4). 
[Formula 1] 




The inside of [type and the ring Z are following formula (5) - (12). 
[Formula 2] 

O 83* CRD* K '4t> 

(5) (6) (7) (8) 

fy> ^ 

(9) ° ° (ID (L2) 

(10) 

(X ', X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , and X 8 among a formula) Are each ring the substituent combined with the atom 
to constitute, and A halogen atom, an alkyl group, A halo alkyl group, an aryl group, the hydroxyl that may be 
protected by the protective group, The hydroxymethyl group which may be protected by the protective 
group, the amino group which may be protected by the protective group, the carboxyl group which may be 
protected by the protective group, the sulfonic group which may be protected by the protective group, an 
oxo group, a nitro group, a cyano group, or the acyl group that may be protected by the protective group is 
shown. When X ' is two or more, it may combine with each other and they may form the ring more than 4 
member with the carbon atom which constitutes the cyclohexane ring in a formula, a, b, c, d, e, f, g, and h 
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show zero or more integers. When a, b, c, d, e, f, g, or h is two or more, the substituent in a parenthesis may 
be the same and may differ, p, q, and r — the integer of 0-3 — being shown — which cyclic group with which 
it is expressed is shown, and W shows a divalent hydrocarbon group. R 2 , R 3 , and R 4 are the same or different, 
and show a hydrogen atom or an organic group, n shows 0 or 1 and m shows the integer of 1-8. The high 
molecular compound for photoresist according to claim 1 which is a compound expressed with] which may 
be the same as for the basis in a parenthesis, and may differ when m is two or more. 

[Claim 7]A high molecular compound for photoresist given in which paragraph of claims 1-6 whose values of 
a solubility parameter by a method of Fedors are the ranges of 19.5 - 24.5(J/cm 3 )' /2 . 

[Claim 8]A resin composition for photoresist which contains a high molecular compound for photoresist and 
a photo-oxide generating agent of a statement in which paragraph of claims 1-7 at least. 
[Claim 9]A manufacturing method of a semiconductor including a process of applying the resin composition 
for photoresist according to claim 8 to a substrate or a substrate, forming resist coating, and forming a 
pattern through exposure and development. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the high molecular compound 
for photoresist used when performing micro processing of a semiconductor, etc., the resin composition for 
photoresist containing this high molecular compound, and a semiconductor. 
[0002] 

[Description of the Prior Art]The positive type photoresist used by a semiconductor manufacturing process 
must have the characteristics, such as adhesion to the character and silicon wafer from which an irradiation 
part changes with optical exposures to alkali solubility, plasma etching tolerance, and transparency over the 
light to be used. Although this positive type photoresist is used as a solution which generally contains 
polymer which is base resin, a photo-oxide generating agent, and several sorts of additive agents for 
adjusting the above-mentioned characteristic, In order to prepare the resist according to a use, it is very 
important that polymer which is base resin is provided with each of above-mentioned characteristics with 
sufficient balance. 

[0003]The exposure light source of the lithography used for manufacture of a semiconductor is becoming 
short wavelength every year. 

As a next-generation exposure light source, promising ** of the ArF excimer laser with a wavelength of 193 
nm is carried out. 

As a monomer unit of polymer for resist used for this ArF excimer laser exposure machine, it is highly 
transparent to said wavelength, and using the unit corresponding to the acrylic ester containing the existing 
etching resistance cycloaliphatic hydrocarbon skeleton (meta) is proposed. In order to improve the adhesion 
over a substrate, building into a polymer chain the unit corresponding to the acrylic ester containing the 
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cycloaliphatic hydrocarbon skeleton replaced by polar functional groups (meta) is also performed. However, 
these high molecular compounds for photoresist cannot necessarily be enough satisfied in respect of 
etching-proof nature etc. 
[0004] 

[Problem(s) to be Solved by the InventionjTherefore, the purpose of this invention is excellent in 
etching-proof nature, and there is in providing the high molecular compound for photoresist which can form 
a detailed pattern with sufficient accuracy. Other purposes of this invention have the adhesion outstanding 
to the substrate, and there are in providing the high molecular compound for photoresist moreover provided 
with high transparency, alkali solubility, and etching-proof nature. The purpose of further others of this 
invention is to provide the manufacturing method of the resin composition for photoresist which can form a 
detailed pattern in high accuracy, and a semiconductor. 
[0005] 

[Means for Solving the Problemjlf polymer produced by polymerizing a monomeric mixture which contains a 
vinyl ether compound or a vinyl ether compound at least as a result of inquiring wholeheartedly, in order that 
this invention persons may attain the above-mentioned purpose is used as resin for photoresist, High 
etching-proof nature was shown, it found out that a detailed pattern could be formed with sufficient 
accuracy, and this invention was completed. 

[0006]That is, this invention provides a high molecular compound for photoresist obtained by independent or 
carrying out copolymerization in at least one sort of vinyl ether compounds or at least one sort of vinyl ether 
compounds, and other polymerization nature compounds. 

[0007]As for at least one sort of said vinyl ether compound, in this high molecular compound for photoresist, 
it is preferred to have alicyclic hydrocarbon structure. A cyclohexane ring, an adamantane ring, a norbornane 
ring, an isobornane ring, a tricyclodecane ring, a tetracyclo dodecane ring, etc. are contained in alicyclic 
hydrocarbon structure, for example. 

[0008]Alicyclic hydrocarbon structure may be replaced by polar functional groups, such as hydroxyl, an oxo 
group, a carboxyl group, an alkoxycarbonyl group, or a lactone cyclic group, for example. 
[0009]At least one sort of a vinyl ether compound is a following formula (4). 
[Formula 3] 




The inside of [type and the ring Z are following formula (5) - (12). 
[Formula 4] 
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O ^ CMP* 

(5) (6) (7) (8) 

& ^ 

(9) 0 ° (ID (L2) 

(10) 

(X ', X 2 , X 3 , X 4 , X 5 , X 6 , X 7 , and X 8 among a formula) Are each ring the substituent combined with the atom 
to constitute, and A halogen atom, an alkyl group, A halo alkyl group, an aryl group, the hydroxyl that may be 
protected by the protective group, The hydroxymethy! group which may be protected by the protective 
group, the amino group which may be protected by the protective group, the carboxyl group which may be 
protected by the protective group, the sulfonic group which may be protected by the protective group, an 
oxo group, a nitro group, a cyano group, or the acyl group that may be protected by the protective group is 
shown. When X 1 is two or more, it may combine with each other and they may form the ring more than 4 
member with the carbon atom which constitutes the cyclohexane ring in a formula, a, b, c, d, e, f, g, and h 
show zero or more integers. When a, b, c, d, e, f, g, or h is two or more, the substituent in a parenthesis may 
be the same and may differ, p, q, and r — the integer of 0-3 — being shown — which cyclic group with which 
it is expressed is shown, and W shows a divalent hydrocarbon group. R 2 , R 3 , and R 4 are the same or different, 
and show a hydrogen atom or an organic group, n shows 0 or 1 and m shows the integer of 1-8. When m is 
two or more, the basis in a parenthesis may be a compound expressed with] which may be the same and may 
differ. 

[0010]In said high molecular compound for photoresist, it is preferred that a value of a solubility parameter 
by a method of Fedors is the range of 19.5 - 24.5(J/cm 3 )' /2 . 

[001 1]This invention provides again a resin composition for photoresist which contains an above-mentioned 
high molecular compound for photoresist and a photo-oxide generating agent at least. 
[0012]This invention provides a manufacturing method of a semiconductor including a process of applying 
the further above-mentioned resin composition for photoresist to a substrate or a substrate, forming resist 
coating, and forming a pattern through exposure and development. 

[001 3]A compound in which a hydrogen atom of a vinyl group was replaced by a substituent shall also be 
contained in a vinyl ether compound in this specification, and a vinyl ester compound. A transition element 
means a periodic table IIIA group element, an IVA group element, VA group element, a VIA group element, a 
VIIA group element, a group-VIII element, and IB group element. With an "organic group" in this specification, 
it uses not only in a carbon atom content group but in a large meaning which contains nonmetallic-atoms 
content groups, such as a halogen atom, a nitro group, and a sulfonic group, for example. 
[0014] 

[Embodiment of the Invention]The high molecular compound for photoresist of this invention comprises 
polymer obtained by independent or carrying out copolymerization in at least one sort of vinyl ether 
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compounds or at least one sort of vinyl ether compounds, and other polymerization nature compounds. 
[0015]In said vinyl ether compound, it is a following formula (3), for example. 
[Formula 5] 



The compound expressed with (R 2 , R 3 , and R 4 are the same or different, a hydrogen atom or an organic group 
is shown, and R 5 shows an organic group among a formula) is contained. 

[0016]As an organic group in R 2 , R 3 , and R 4 , for example, a halogen atom, a hydrocarbon group, a heterocyclic 
group, and a substitution oxycarbonyl group (an alkoxycarbonyl group.) An aryloxy carbonyl group, an 
aralkyloxy carbonyl group, a cycloalkyl oxycarbonyl group, etc., A carboxyl group, substitution or an 
unreplaced carbamoyl group, a cyano group, a nitro group, A sulfur acid radical, a sulfur acid ester group, an 
acyl group (aliphatic series acyl groups, such as an acetyl group; aromatic acyl groups, such as benzoyl etc.), 
An alkoxy group (C,_ 6 alkoxy groups, such as a methoxy group and an ethoxy basis etc.), Bases etc. which 
these combined two or more, such as N and N-JI substituted amino groups (N and N-dimethylamino group, a 
piperidino group, etc.), are mentioned, and bases etc. which these combined two or more, such as a 
hydrocarbon group and a heterocyclic group, are mentioned as an organic group in R 5 , for example. Said 
carboxyl group is publicly known in the field of organic synthesis, thru/or may be protected by the 
conventional protective group. As said halogen atom, fluoride, chlorine, bromine, and iodine atoms are 
mentioned. Also in these organic groups, a hydrocarbon group, a heterocyclic group, etc. are preferred. 
[001 7]A hydrocarbon group and a heterocyclic group which have a substituent are also contained in said 
hydrocarbon group and a heterocyclic group. An aliphatic hydrocarbon group, an alicyclic hydrocarbon group, 
aromatic hydrocarbon groups, and these united bases are contained in said hydrocarbon group. As an 
aliphatic hydrocarbon group, for example Methyl, ethyl, propyl, isopropyl, Butyl, isobutyl, s-butyl, t-butyl, 
pentyl, hexyl, An alkyl group of one to carbon number 20 (preferably 1-10, still more preferably 1-3) grades, 
such as decyl and dodecyl; Vinyl, An alkenyl group of two to carbon number 20 (preferably 2-10, still more 
preferably 2-3) grades, such as allyl and 1-butenyl group; an alkynyl group of two to carbon number 20 
(preferably 2-10, still more preferably 2-3) grades, such as ethynyl and a propynyl group, etc. are mentioned. 
[0018]As an alicyclic hydrocarbon group, cyclopropyl, cyclobutyl, cyclopentyl, 3-20 members (desirable — 
3-15 member.), such as cyclohexyl and a cyclooctyl group Still more preferably Cycloalkyl group; 
cyclopentenyl about 5-8 member, cyclo — cycloalkenyl group [ about /, such as a xenyl group, / 3 - 20 
member (preferably 3-15 member, still more preferably 5-8 member) ]; — par 

hydronaliumnaphthalene-1-yl groups. Bridging cyclic hydrocarbon groups, such as norbornyl, adamanthyl, 
and tetracyclo [4.4.0.1 2,5 .1 7 ' 0 ] dodecane-3-yl groups, etc. are mentioned. As an aromatic hydrocarbon group, 
an aromatic hydrocarbon group of six to carbon number 14 (preferably 6-10) grades, such as phenyl and a 
naphthyl group, is mentioned. 

[001 9]In a hydrocarbon group which an aliphatic hydrocarbon group and an alicyclic hydrocarbon group 
combined. Cycloalkyl alkyl groups (for example, C 3 _ 20 cycloalkyl C,_ 4 alkyl group etc.), such as 
cyclopentylmethyl, cyclohexylmethyl, and 2-cyclohexylethyl group, etc. are contained. To a hydrocarbon 




(3) 
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group which an aliphatic hydrocarbon group and an aromatic hydrocarbon group combined. Aralkyl groups 
(for example, C 7 _ 18 aralkyl group etc.), alkylation aryl groups (for example, a phenyl group or a naphthyl group 
etc. which about 1-4 C,_ 4 alkyl groups replaced), etc. are contained. 

[0020]In a desirable hydrocarbon group, C,_ 10 alkyl group, C 2 _ 10 alkenyl group, C 2 _ 10 alkynyl group, C 3 _ 15 
cycloalkyl group, C 6 _ 10 aromatic hydrocarbon group, a C 3 _ l5 cycloalkyl C,_ 4 alkyl group, C 7 _ 14 aralkyl group, etc. 
are contained. 

[0021]The above-mentioned hydrocarbon group Various substituents, for example, a halogen atom, an oxo 
group, hydroxyl and a substitution oxy group (for example, an alkoxy group and an aryloxy group.) carboxyl 
groups, such as an aralkyloxy group and an acyloxy group, and a substitution oxycarbonyl group (an 
alkoxycarbonyl group.) It may have substitution or an unreplaced carbamoyl group and cyano groups, such as 
an aryloxy carbonyl group and an aralkyloxy carbonyl group, a nitro group, substitution or a non-substituted 
amino group, a sulfonic group, a heterocyclic group, etc. Said hydroxyl and a carboxyl group may be 
protected by a conventional protective group in the field of organic synthesis. To a ring of an alicyclic 
hydrocarbon group or an aromatic hydrocarbon group, heterocycle of aromatic property or a non-aroma 
attribute may condense. 

[0022]Aromatic property heterocycle and non-aromatic compound nature heterocycle are included in 
heterocycle which constitutes a heterocyclic group in said R 2 . Heterocycle which contains an oxygen atom 
as a hetero atom as such heterocycle, for example, for example, a franc, a tetrahydrofuran, oxazol, and an 
isoxazole. Five-membered rings, such as a gamma-butyrolactone ring, 4-oxo 4H-Piran, tetrahydropyran, Six 
membered-rings, such as a morpholine ring, benzofuran, isobenzofuran, a 4-oxo 4H-chromene, Condensed 
rings, such as a chroman and an isochroman ring, a 3 - oxatricyclo [4.3.1.1 4,8 ] undecan-2 _ one ring, Bridging 
rings, such as a 3-oxatricyclo [4.2.1 .0 4 ' 8 ] nonan-2-one ring, heterocycle (for example, a thiophene and a 
thiazole.) which contains a sulfur atom as a hetero atom Six membered-rings, such as five-membered rings, 
such as isothiazole and a thiadiazole ring, and a 4-oxo 4H-thiopyran ring, Heterocycles which contain a 
nitrogen atom as a hetero atom, such as condensed rings, such as a benzothiophene ring, for example, six 
membered-rings, such as five-membered rings, such as pyrrole, pyrrolidine, a pyrazole, imidazole, and a 
triazole ring, pyridine, pyridazine, pyrimidine, pyrazine, piperidine, and a piperazine ring, Indore, indoline, 
quinoline, an acridine, NAFUCHI lysine, and quinazoline. condensed rings, such as a purine ring, etc. — etc. 
— it is mentioned. In the above-mentioned heterocyclic group, it may have substituents, such as alkyl 
groups (for example, C,_ 4 alkyl groups, such as methyl and an ethyl group etc.), a cycloalkyl group, and aryl 
groups (for example, phenyl, a naphthyl group, etc.), besides a substituent which said hydrocarbon group may 
have. 

[0023]To desirable R 2 , R 3 , and R 4 . a hydrogen atom and a hydrocarbon group (for example, C,_ 10 alkyl group.) 
C 2 _ 10 alkenyl group, C 2 _ 10 alkynyl group, C 3 _ l5 cycloalkyl group, C 6 _ l0 aromatic hydrocarbon group, a C 3 _ 12 
cycloalkyl C,_ 4 alkyl group, C 7 _ 14 aralkyl group, etc. — etc. — it is contained. Especially C,_ 3 alkyl groups, such 
as a hydrogen atom and a methyl group, are preferred as R 2 , R 3 , and R 4 . 

[0024]As for at least one sort of said vinyl ether compound, in a high molecular compound for photoresist of 
this invention, it is preferred to have alicyclic hydrocarbon structure. A cyclohexane ring, an adamantane 
ring, a norbornane ring, an isobornane ring, a tricyclodecane ring, a tetracyclo dodecane ring, etc. are 
contained in alicyclic hydrocarbon structure, for example. 
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[0025]Alicyclic hydrocarbon structure may be replaced by polar functional groups, such as hydroxyl, an oxo 
group, a carboxyl group, an alkoxycarbonyl group, or a lactone cyclic group, for example. C,_ 4 alkoxy carbonyl 
groups, such as a methoxycarbonyl group, an ethoxycarbonyl group, an isopropoxycarbonyl group, and a 
t-butoxycarbonyl group, etc. are contained in the above-mentioned alkoxycarbonyl group, for example. 
Alicyclic hydrocarbon structure replaced with a lactone cyclic group means a ring structure which an 
alicyclic hydrocarbon ring and a lactone ring (preferably 5-7 member lactone ring) condensed. 
[0026]As a typical example of a vinyl ether compound which has alicyclic hydrocarbon structure, a 
compound expressed with said formula (4) is mentioned. 

[0027]Said X ', X 2 , X 3 , X 4 , X 5 , X 6 , X 1 , and X 8 — each ring (a ring shown in a formula.) For example, a 
cyclohexane ring, an adamantane ring, a norbornane ring, a tetracyclo [4.4.0.1 2 5 .1 7 ' l0 ] dodecane ring, A 
4-oxatricyclo [5.2.1.0 2,s ] decane-3,5-dione ring, A gamma-butyrolactone ring, a 4-oxatricyclo [5.2.1 .0 2 ' 6 ] 
decan-3-one ring, A substituent combined with an atom which constitutes a 3-oxatricyclo [4.2.1 .0 48 ] 
nonan-2-one ring, a 3-oxatricyclo [4.3. 1.1 48 ] undecan-2-one ring, etc. is shown. As a halogen atom in X ' 
etc., fluoride, chlorine, a bromine atom, etc. are mentioned, for example. As an alkyl group in X 1 etc., For 
example, C,_ 10 alkyl groups (preferably C,_ 6 alkyl group), such as methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl, s-butyl, t-butyl, hexyl, octyl, and a decyl group, etc. are mentioned. As a halo alkyl group in X ' etc., 
C,_ 10 halo alkyl groups (preferably C,_ 6 halo alkyl group), such as chloromethyl, trifluoromethyl, trifluoroethyl, 
and a pentafluoroethyl group, are mentioned, for example. As an aryl group in X 1 etc., phenyl, a naphthyl 
group, etc. are mentioned, for example. An aromatic ring of an aryl group, for example C,_ 4 alkyl groups, such 
as halogen atoms, such as a fluorine atom, and a methyl group, C,_ 5 halo alkyl groups, such as a 
trifluoromethyl group, hydroxyl, It may have substituents, such as acyl groups, such as alkoxycarbonyl 
groups, such as C,_ 4 alkoxy groups, such as a methoxy group, an amino group, a dialkylamino group, a 
carboxyl group, and a methoxycarbonyl group, a nitro group, a cyano group, and an acetyl group. 
[0028]As a protective group of hydroxyl in X 1 etc., and a hydroxymethyl group, a protective group of 
common use in the field of organic synthesis, for example, an alkyl group, (for example, methyl.) Alkenyl 
groups, such as C,_ 4 alkyl groups, such as t-butyl group. (For example, an allyl group) etc. and cycloalkyl 
groups (for example, cyclohexyl group etc.), Aryl groups (for example, 2,4-dinitrophenyl group etc.), an aralkyl 
group. (For example, benzyl etc.); substituted methyl group (for example, methoxymethyl.) Methylthio methyl, 
benzyloxymethyl, t-butoxymethyl, 2-methoxyethoxymethyl group, etc., Substitution ethyl groups (for 
example, 1 -ethoxyethyl group etc.), a tetrahydropyranyl group, A tetrahydrofuranyl group, 1-hydroxyalkyl 
group (for example, 1-hydroxyethyl group etc.), etc., A basis which can form hydroxyl, an acetal, or a 
hemiacetal group; An acyl group. (For example, aromatic acyl groups, such as C,_ 6 aliphatic series acyl group; 
acetoacetyl groups; benzoyls, such as formyl, acetyl, propionyl, butyryl, isobutyryl, and a pivaloyl group) etc. 
and alkoxycarbonyl groups (for example) C,_ 4 alkoxy carbonyl groups, such as a methoxycarbonyl group etc., 
An aralkyloxy carbonyl group, substitution or an unreplaced carbamoyl group, a substitution silyl group. (For 
example, trimethylsilyl group etc.) etc. — and, when two or more hydroxyls (a hydroxymethyl group is 
included) exist in intramolecular. Divalent hydrocarbon groups (for example, methylene, ethylidene, 
isopropylidene, cyclopentylidene, cyclohexylidene, a benzyliene group, etc.) etc. which may have a 
substituent can be illustrated. 

[0029]As a protective group of an amino group in X 1 etc., an alkyl group, an aralkyl group, an acyl group, an 
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alkoxycarbonyl group, etc. which were illustrated as a protective group of said hydroxyl are mentioned, for 
example. 

[0030]As a protective group of a carboxyl group in X ' etc., and a sulfonic group, For example, an alkoxy 
group (for example, C,_ 6 alkoxy groups, such as a methoxy and ethoxy ** butoxy group etc.), An amino group, 
a hydrazino group, an alkoxy carbonyl hydrazino group, an aralkyl carbonyl hydrazino group, etc. which may 
have a cycloalkyloxy group, an aryloxy group, an aralkyloxy group, a trialkylsilyloxy group, and a substituent 
are mentioned. 

[0031]As an acyl group in X ' etc., aromatic acyl groups, such as C,_ 6 aliphatic series acyl group; acetoacetyl 
groups; benzoyls, such as formyl, acetyl, propionyl, butyryl, isobutyryl, and a pivaloyl group, etc. are 
mentioned, for example. As a protective group of an acyl group, a conventional protective group can be used 
in the organic synthesis field. As a gestalt from which an acyl group was protected, an acetal (hemiacetal is 
included) etc. are mentioned, for example. 

[0032]When X ' is two or more, as a ring more than 4 member formed with a carbon atom which they 
combine with each other and constitutes a cyclohexane ring in a formula (5), For example, alicyclic rings, 
such as a cyclopentane ring, a cyclohexane ring, and a par hydronalium naphthalene ring (decalin ring); 
lactone rings, such as a gamma-butyrolactone ring and delta-valerolactone ring, etc. are mentioned. 
[0033]a, b, c, d, e, f, g, and h — an integer of 0-5 — it is an integer of 0-3 preferably. 
[0034]W shows a divalent hydrocarbon group. A hydrocarbon group which a divalent aliphatic hydrocarbon 
group, a divalent alicyclic hydrocarbon group, a divalent aromatic hydrocarbon group, and these combined 
two or more is contained in a divalent hydrocarbon group, a hydrocarbon group (hydrocarbon group which an 
aliphatic hydrocarbon group, an alicyclic hydrocarbon group, an aromatic hydrocarbon group, or these 
combined two or more) univalent to these hydrocarbon groups — 1 — or it may join together two or more. A 
hydrocarbon group which has a substituent is also contained in a divalent hydrocarbon group. As a 
substituent, the same basis as substituent X , of said ring Z, etc. is mentioned. 

[0035]As a typical example of a divalent hydrocarbon group, for example Methylene, methylmethylene, 
Ethylmethylene, dimethylmethylene, ethylmethylmethylene, ethylene, Alkylene groups, such as trimethylene 
and a tetramethylen group; Alkenylene group;1 ,3-cyclopentylene, such as a propenylene group, To xylene 
and 1,4-cyclo to xylene and 1,3-cyclo Cyclo alkylene group; cyclopropylene, such as a xylene group, [ cyclo 
/ 1,2-] Allylene groups, such as cyclo alkylidene group; phenylene groups, such as cyclopentylidene and a 
cyclohexylidene group; a benzyliene group etc. are mentioned. 
[0036]In a desirable example of W, it is a following formula (1 3), for example. 
[Formula 6] 
R 6 

-C- (13) 
R 7 

(Among a formula, R 6 and R 7 are the same or different, and show a hydrogen atom or a hydrocarbon group.) 
forming an alicyclic ring with the carbon atom which combines R 6 and R 7 mutually and adjoins — **** — the 
basis expressed is contained. 

[0037]As a hydrocarbon group in R 6 and R 7 , the hydrocarbon group in R 2 etc. and the same basis are 
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mentioned. The hydrocarbon group which has a substituent is also contained in said hydrocarbon group. The 
same basis as substituent X , etc. of the substituent which the hydrocarbon group in said R 2 may have as a 
substituent, the same basis, or said ring Z is illustrated. 

[0038]To desirable R 6 and R 7 , hydrogen atom; methyl, ethyl, C ( _ (0 alkyl groups, such as propyl, isopropyl, and 
a butyl group (especially) C,_ 5 alkyl group; the bridging cyclic group etc. which may have substituents, such 
as cycloalkyl group; norbornane 2-yl groups which may have substituents, such as a cyclopentylic group and 
a cyclohexyl group, and adamantane 1-yl groups, are contained. As a substituent which the cycloalkyl group 
and the bridging cyclic group may have, For example, the same halogen atom, alkyl group as said substituent 
X A halo alkyl group, an aryl group, the hydroxyl that may be protected by the protective group, The 
hydroxymethyl group which may be protected by the protective group, the amino group which may be 
protected by the protective group, The carboxyl group which may be protected by the protective group, the 
sulfonic group which may be protected by the protective group, an oxo group, a nitro group, a cyano group, 
the acyl group that may be protected by the protective group, etc. are mentioned. 

[0039]m is an integer of 1-3 preferably [ it is desirable and ] to an integer of 1-4, and a pan. R 2 , R 3 , and R 4 are 
the same as that of the above. In the case of m= 1, in a formula (5), a may be one or more, and b may be one 
or more in a formula (6), and in a formula (7), it is n= 0, and may be [ c may be one or more and ] p= 0 at the 
time of p= 0 or 1 , and X 3 may be bases other than hydroxyl at the time of c= 1 . 

[0040]The following compounds are contained in a typical example of a vinyl ether compound expressed with 
a formula (4). The ring Z as a vinyl ether compound which is a basis expressed with a formula (5). For 
example, 1 ,1 ,3-trimethyl 5-vinyloxy cyclohexane, Transformer 1,1,3-trimethyl 5-vinyloxy cyclohexane, 

1- isopropyl _ 4-methyl-2 _ vinyloxy cyclohexane and 2-vinyloxy 7-oxabicyclo [3.2.1] octan-6 _ one and the 
isopropenyl ether corresponding to these are mentioned. The ring Z also in a vinyl ether compound which is 
a basis expressed with a formula (5), In particular, a compound whose X 1 is a= 1-3 in C,_ 5 alkyl group, and a 
compound which forms an alicyclic ring or a lactone ring with a carbon atom which two X ' joins together and 
constitutes a cyclohexane ring in a formula are preferred. A compound which is a= 0 is also preferred. 
[0041]The ring Z as a vinyl ether compound which is a basis expressed with a formula (6). For example, 

2- methyl-2-vinyloxy adamantane, 2-ethyl-2-vinyloxy adamantane, 1 ,3-bis(vinyloxy)adamantane, 3-vinyloxy 
1-ADAMANTA Norian, 1 ,3,5— tris (vinyloxy) adamantane, 3,5-bis(vinyloxy)-1-ADAMANTA Norian, The 
5-vinyloxy 1, 3-adamantane diol, 1, 3 and 5, 7-tetrakis (vinyloxy) adamantane, 3,5,7-tris 
(vinyloxy)-l-ADAMANTA Norian, 5, 7-bis(vinyloxy)-1 , 3-adamantane diol, 7-vinyloxy 1 ,3,5-adamantane triol, 
1,3-dimethyl- 5-vinyloxy adamantane, 1 ,3-dimethyl- 5,7-bis(vinyloxy)adamantane, 3,5-dimethyl- 7-vinyloxy 
1-ADAMANTA Norian, 1-carboxy-3-vinyloxy adamantane, 1-amino-3-vinyloxy adamantane, 1 -nitro 

3- vinyloxy adamantane, 1-sulfo- 3-vinyloxy adamantane, 1-t-butyloxy carbonyl 3-vinyloxy adamantane, 

4- oxo 1 -vinyloxy adamantane, 1 -vinyloxy 3-(1-methyM -vinyloxy ethyl) adamantane, 1 -(vinyloxy methyl) 
adamantane, 1-(1-methyl-1 -vinyloxy ethyl) adamantane, 1-(1-ethyl-1-vinyloxy ethyl) adamantane, 

1 ,3-bis(1-methyl-1 -vinyloxy ethyl)adamantane, 1-(1 -(norbornane 2-yl)-1 -vinyloxy ethyl) adamantane and 
the isopropenyl ether corresponding to these are mentioned. Also in a vinyl ether compound which is a basis 
as which the ring Z is expressed in a formula (6), a compound which is m= 2 or 3, a compound which is n= 1, 
or a compound which is b= 1-3 is preferred especially. A compound which is b= 0 is also preferred. 
[0042]The ring Z as a vinyl ether compound which is a basis expressed with a formula (7). For example, 

10 



JP2003-160612 

2,5-bis(vinyloxy)norbornane, 2,3-bis(vinyloxy)norbornane, 5-carbomethoxy-2-vinyloxy norbornane, 
2-(1-(norbornane 2-yl)-1-vinyloxy ethyl) norbornane, 2-(vinyloxy methyl) norbornane, 

2- (1-methyl-1-vinyloxy ethyl) norbornane, 2-(1-methyl-1-vinyloxy pentyl) norbornane, a 

3- hydroxy-4-vinyloxy tetracyclo [4.4.0.1 2,5 .1 7 l0 ] dodecane, A 3,4-bis(vinyloxy)tetracyclo [4.4.0.1 2,5 .1 7 ' 0 ] 
dodecane, A 3-hydroxy-8-vinyloxy tetracyclo [4.4.0.1 2 ' 5 .1 7 ' (0 ] dodecane, A 3,8-bis(vinyloxy)tetracyclo 
[4.4.0.1 2,5 .1 7 ' 0 ] dodecane, a 3-carbomethoxy-8-vinyloxy tetracyclo [4.4.0. 1 2 ' 5 . 1 7 ' l0 ] dodecane, A 
3-carbomethoxy-9-vinyloxy tetracyclo [4.4.0.1 2 5 .1 7 and l0 ] dodecane, A 3-(vinyloxy methyl) tetracyclo 
[4.4.0.1 2 ' 5 .1 7 ' l0 ] dodecane, A 3-hydroxymethyl-8-vinyloxy tetracyclo [4.4.0.1 2 ' 5 .1 7 ' 10 ] dodecane, A 
3-hydroxymethyl-9-vinyloxy tetracyclo [4.4.0.1 2 ' 5 .1 7 (0 ] dodecane, An 8-hydroxy-3-(vinyloxy methyl) 
tetracyclo [4.4.0.1 2 ' 5 .1 7 ' l0 ] dodecane, A 9-hydroxy-3-(vinyloxy methyl) tetracyclo [4.4.0.1 2 ' 5 .1 7 ' l0 ] dodecane 
and the isopropenyl ether corresponding to these are mentioned. The ring Z also in a vinyl ether compound 
which is a basis expressed with a formula (7), especially — p= 0 — a compound which is c= 2-4 and p= 0 — 
a compound which is n= 1 and p= 1 — a compound which is c= 1-4, p= 0, and c= 1 — and a compound whose 
X 3 is bases other than hydroxyl is preferred. [ and ] [ and ] [ and ] A compound which is p= 0 or 1 and is c= 
0, and a compound whose X 3 it is p=c=0 and is hydroxyl are also preferred. 

[0043]The ring Z as a vinyl ether compound which is a basis expressed with a formula (8). For example, 

8- vinyloxy 4-oxatricyclo [5.2.1. 0 2,a ] decane-3,5-dione, 4-vinyloxy 11-oxa pentacyclo [6.5.1. 1 3 ' 6 .0 2 ' 7 .0 9 ' 3 ] 
pentadecane-10,12-dione and the isopropenyl ether corresponding to these are mentioned. 

[0044]The ring Z as a vinyl ether compound which is a basis expressed with a formula (9). For example, the 
alpha-vinyloxy gamma, gamma-dimethyl- gamma-butyrolactone, alpha, gamma, and gamma-trimethyl 
alpha-vinyloxy gamma-butyrolactone, gamma and gamma-dimethyl- beta-carbomethoxy-alpha-vinyloxy 
gamma-butyrolactone, 8-vinyloxy 4-oxatricyclo [5.2.1 .0 2 ' 6 ] decan-3-one, 9-vinyloxy 4-oxatricyclo [5.2.1 .0 2 ' 6 ] 
decan-3-one, 8,9-bis(vinyloxy)-4-oxatricyclo [5.2.1 .0 2,6 ] decan-3-one, and the isopropenyl ether 
corresponding to these are mentioned. 

[0045]As a vinyl ether compound whose ring Z is a basis expressed with a formula (10), 4-vinyloxy 2,7-dioxa 
bicyclo[3.3.0] octane- 3,6-dione and the isopropenyl ether corresponding to this are mentioned, for example. 
[0046]The ring Z as a vinyl ether compound which is a basis expressed with a formula (1 1), For example, 

5- vinyloxy 3-oxatricyclo [4.2.1. 0 4 ' 8 ] nonan-2-one, 4.2 .1 .0 4 and s-™™- 5 -™"""* 3-oxatricydo [8 ] nonan -2- on e, 

9- methyl-5-vinyloxy 3-oxatricyclo [4.2.1 .0 48 ] nonan-2-one and the isopropenyl ether corresponding to 
these are mentioned. 

[0047]The ring Z as a hydroxy compound which is a basis expressed with a formula (12). For example, 

6- vinyloxy 3-oxatricyclo [4.3.1. 1 4 ' 8 ] undecan-2-one, 4.3.1. 1 * -d 6,8-bis(vinyioxy)-3-oxatricycio Bn un d eC an-2-one, 
6-hydroxy-8-vinyloxy 3-oxatricyclo [4.3.1.1 48 ] undecan-2-one, 8-hydroxy-6-vinyloxy 3-oxatricyclo 
[4.3.1.1 4,8 ] undecan-2-one and the isopropenyl ether corresponding to these are mentioned. 

[0048]A vinyl ether compound can be manufactured by a publicly known method. Vinyl ether compounds 
expressed with said formula (3) are the bottom of existence of a transition element compound, and a 
following formula (1). 
[Formula 7] 
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(R' shows a hydrogen atom or an organic group among a formula.) R 2 , R 3 , and R 4 — the above — it is the 
same — the vinyl ester compound expressed and a following formula (2) 
R 5 OH (2) 

It can also obtain by making the hydroxy compound expressed with (the inside of a formula and R 5 are the 
same as the above) react. 

[0049]The thing same as an organic group in said R' as the organic group in said R 5 is mentioned. Especially 
as R', C,_ 3 alkyl group and phenyl groups, such as a methyl group, are preferred. 
[0050]As a typical example of a vinyl ester compound expressed with a formula (1), vinyl acetate, 
isopropenyl acetate, acetic acid 1-propenyl, acetic acid 2-methyl-1-propenyl, acetic acid 1 ,2-dimethyl- 
1-propenyl, formic acid vinyl, vinyl propionate, benzoic acid vinyl, etc. are mentioned. 
[0051]Said transition element compound can be used combining independent or 2 or more. In a transition 
element, IIIA group element (especially lanthanoids); titanium, such as a lantern and cerium, IVA group 
element [, such as a zirconium, ]; — VA group element [, such as vanadium, ]; — chromium. Group-VIII 
elements, such as VIIA group element; iron, such as VIA group element; manganese, such as molybdenum 
and tungsten, cobalt, nickel, a ruthenium, rhodium, palladium, osmium, iridium, and platinum; IB group 
elements, such as copper and silver, are contained, a group-VIII element is preferred also in these — 
especially — platinum group metals (a ruthenium, rhodium, palladium, osmium, iridium, and platinum) — 
iridium is especially preferred. 

[0052]As a transition element compound, for example A simple substance (metal) of a transition element, an 
oxide, Inorganic compounds, such as oxo acid containing a sulfide, hydroxide, a halogenide (fluoride, a 
chloride, a bromide, an iodide), sulfate, and a transition element or its salt, and an inorganic complex; organic 
compounds, such as cyanide, organic acid salt (acetate etc.), and an organic complex, are mentioned. An 
organic complex is preferred also especially in these. A publicly known ligand is contained in a ligand of a 
complex. Preferably, valences of a transition element in a transition element compound are 0 - trivalent, and, 
in the case of an iridium compound etc., univalent or trivalent are [ zero to about six ] especially preferred. 
[0053]If a typical example of a transition element compound is shown taking the case of iridium. For example, 
metal iridium, iridium oxide, iridium sulfide, hydroxylation iridium, iridium fluoridation, an iridium chloride, an 
iridium bromide, iodination iridium, sulfuric acid iridium, iridium acid or its salts (for example, iridium acid 
potassium etc.), and inorganic iridium complex [ — for example, inorganic compound; iridium cyanide [, such 
as], ], such as a hexa ammine iridium (III) salt and a chloropenta ammine iridium (III) salt, and organic iridium 
complex [ — for example, Tris(acetylacetonate) iridium, dodecacarbonyl 4 iridium (0), Chloro tricarbonyl 
iridium (I), di-mu-chloro tetrakis (cyclooctane) 2 iridium (I), Di-mu-chloro tetrakis (ethylene) 2 iridium (I), 
di-mu-chlorobis(1,5-cyclo-octadiene)2 iridium (I), Di-mu-chloro dichlorobis (pentamethylcyclopentadienyl) 
2 iridium (III), trichlorotris(triethylphosphine) iridium (III), penta hydride bis(trimethyl phosphine)iridium (V), 
Chlorocarbonyl bis(triphenyl phosphine)iridium (I), Chlorocarbonyl bis(triphenyl phosphine)iridium (I), 
Chloroethylene bis(triphenyl phosphine)iridium (I), (Pentamethylcyclopentadienyl) Dicarbonyl iridium (I), A 

12 



JP2003-160612 

screw {1 ,2-bis(diphenylphospino)ethan} indium (I) chloride, Pentamethylcyclopentadienyl bis(ethylene)iridium 
(I), Carbonylmethyl bis(triphenyl phosphine)iridium (I), (1,5-cyclo-octadiene) An iridium (I) halogenide 
(diphosphine), A 1,5-cyclo-octadiene (1 ,2-bis(diphenylphospino)ethane) iridium (I) hexa fluorophosphoric 
acid salt, (1,5-cyclo-octadiene) A bis(trialkylphosphine)iridium (I) halogenide, Organic compounds, such as], 
such as bis(1 ,5-cyclo-octadiene)iridium tetrafluoroborate and iridium (acetonitrile (1,5-cyclo-octadiene)) 
tetrafluoroborate, are mentioned. 

[0054]An iridium complex is contained in a desirable iridium compound. Also in these, an organic iridium 
complex especially cyclopentene, a dicyclopentadiene, Cyclooctane, 1,5-cyclo-octadiene, ethylene, a 
pentamethylcyclopentadiene, organic iridium complex [which has ether, such as nitril; tetrahydrofurans, such 
as unsaturated hydrocarbon; acetonitrile, such as benzene and toluene, as a ligand — for example, 
Di-mu-chloro tetrakis (cyclooctane) 2 iridium (I), Di-mu-chloro tetrakis (ethylene) 2 iridium (I), 
di-mu-chlorobis(1,5-cyclo-octadiene)2 iridium (I), ], such as bis(1 ,5-cyclo-octadiene)iridium 
tetrafluoroborate and iridium (acetonitrile (1 ,5-cyclo-octadiene)) tetrafluoroborate, is preferred. The iridium 
compound can mix and use independent or 2 or more. An iridium compound and other transition element 
compounds can also be used together. 

[0055]As transition element compounds other than an iridium compound, A compound [for example, 
dichloro(1,5-cyclo-octadiene) ruthenium, dichloro(1,5-cyclo-octadiene) platinum, dichlorobis 
(1,5-cyclo-octadiene) 2 rhodium, etc.] corresponding to the above-mentioned iridium compound, etc. can be 
illustrated. Also in transition element compounds other than an iridium compound, for example Cyclopentene, 
A dicyclopentadiene, cyclooctane, 1 , 5-cyclo-octadiene, Nitril, such as unsaturated hydrocarbon; 
acetonitrile, such as ethylene, a pentamethylcyclopentadiene, benzene, and toluene; especially an organic 
complex that has ether, such as a tetrahydrofuran, as a ligand is preferred. 

[0056]A transition element compound can be used with a gestalt out of which it came as it was or which was 
supported to a carrier. As said carrier, inorganic metallic oxides, activated carbon, etc., such as a carrier of 
common use for catalyst support, for example, silica, alumina, silica alumina, zeolite, a titania, and magnesia, 
are mentioned. In a carrier support type catalyst, a holding amount of a transition element compound is 
about 1 to 20 % of the weight preferably 0.1 to 50% of the weight as opposed to a carrier. Support of a 
catalyst can be performed by conventional method, for example, the impregnating method, sedimentation 
method, an ionic exchange method, etc. 

[0057]0.0001-1 mol of the amount [ 0.001-0.3 mol of] of transition element compound used is about 
0.005-0.1 mol still more preferably preferably as opposed to 1 mol of hydroxy compounds used as a reaction 
component. 

[0058]A reaction with a hydroxy compound expressed with a vinyl ester compound expressed with a formula 
(1) and a formula (2) is performed under existence of a solvent or nonexistence. As said solvent, for example 
Alicyclic hydrocarbon; benzene, such as aliphatic hydrocarbon; cyclohexane, such as hexane, heptane, and 
octane, Aromatic hydrocarbon, such as toluene, xylene, and ethylbenzene; Chloroform, Halogenated 
hydrocarbon, such as dichloromethane and 1 ,2-dichloroethane; Diethylether, Ether, such as 
dimethoxyethane, a tetrahydrofuran, and dioxane; Acetone, Ketone, such as methyl ethyl ketone; Methyl 
acetate, ethyl acetate, isopropyl acetate, Ester, such as butyl acetate; nitril, such as amide; acetonitrile, 
such as N.N-dimethylformamide and N,N-dimethylacetamide, propionitrile, and benzonitrile, etc. are 
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mentioned. These solvents mix independent or two sorts or more, and are used. 

[0059]0.8-10 Eq of the amount [ 1-8 Eq of ] of vinyl ester compound used expressed with a formula (1) is 
about 1 .5-5 Eq still more preferably preferably as opposed to 1 Eq of hydroxy compounds expressed with a 
formula (2). a vinyl ester compound expressed with a formula (1) — size — an excessive quantity may be 
used. 

[0060]Generally reaction velocity increases remarkably by making a base exist in the system of reaction. An 
inorganic base and an organic base are contained in a base. As an inorganic base, for example Lithium 
hydroxide, sodium hydroxide, a potassium hydrate, Alkali metal hydroxide, such as cesium hydroxide; 
Magnesium hydroxide, Alkali earth metal hydroxide, such as calcium hydroxide and barium hydroxide; Lithium 
carbonate, Alkaline earth metal carbonates, such as alkali-metal-carbonate; magnesium carbonate, such as 
sodium carbonate, potassium carbonate, and cesium carbonate; alkaline metal hydrogencarbonates, such as 
aerated water matter lithium, sodium bicarbonate, potassium bicarbonate, and aerated water matter caesium, 
etc. are mentioned. 

[0061] As an organic base, for example Lithium acetate, sodium acetate, potassium acetate, alkaline metal 
organic-acid-salt [, such as cesium acetate, ] (especially alkaline metal acetate); — alkaline-earth-metals 
organic-acid-salt [, such as magnesium acetate, ]; — a lithium methoxide. Sodium methoxide, a sodium 
ethoxide, sodium isopropoxide, alkaline metal alkoxides [, such as potassium ethoxide, ] (alkaline metal 
alkoxide corresponding to hydroxy compound expressed with formula (2), etc.); — alkaline metal phenoxide [, 
such as a sodium phenoxide ]; — triethylamine. Amines, such as N-methyl piperidine (tertiary amine etc.); 
nitrogen-containing aromatic heterocyclic compounds, such as pyridine, 2,2'— bipyridyl, and a 
1,10-phenanthroline, etc. are mentioned. A base which contains sodium also in the above-mentioned base is 
preferred. 

[0062]0.001-3 mol of the amount of base used is about 0.005-2 mol preferably as opposed to 1 mol of 
hydroxy compounds expressed with a formula (2). 

[0063]A reaction may be performed under existence of polymerization inhibitor. Reaction temperature can 
be suitably chosen according to a reaction component, a kind of catalyst, etc., for example, is about 70-120 
** still more preferably 50-150 ** preferably 20-200 **. A reaction may be performed by ordinary pressure 
and it may carry out under decompression or application of pressure. Atmosphere of a reaction may not be 
limited especially unless a reaction is checked, for example, they may be any, such as an air atmosphere, a 
nitrogen atmosphere, and argon atmosphere. A reaction can also be performed by which methods, such as a 
batch type, a semi batch type, and continuous system. 

[0064]In a described method, a vinyl ether compound expressed with a corresponding formula (3) generates 
under mild conditions by a reaction. The resultant can carry out separation refinement after ending reaction 
by separating mechanisms, such as filtration, concentration, distillation, extraction, crystallization, 
recrystallization, and column chromatography, and separating mechanism which combined these, for example. 
[0065]In a high molecular compound for photoresist of this invention, as other polymerization nature 
compounds which carry out copolymerization to at least one sort of vinyl ether compounds, Especially if it is 
a vinyl ether compound and a copolymerizable monomer, it will not be limited, but generally a compound used 
can be used as a monomer of a high molecular compound for photoresist, such other polymerization nature 
compounds — one sort — or two or more sorts can be used, combining. 
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[0066]Acrylic ester which contains alicyclic skeletons, such as an adamantane ring, in a polymerization 
nature compound besides the above, for example (meta), Acrylic ester (meta) of aliphatic series tertiary 
alcohol, acrylic ester containing a cyclic ether skeleton (meta), A cyclic compound, acrylic acid (meta), etc. 
which have an ethylene nature double bond are contained in an inside of rings, such as norbornene which 
may have acrylic ester, a substituent, or a condensed ring containing a lactone ring (meta). 
[0067]As a typical example of acrylic ester containing said alicyclic skeleton (meta), For example, 
1-(meth)acryloyloxy adamantane, 1-(meth)acryloyloxy 3,5-dimethyl adamantane, 

1- hydroxy-3-(meth)acryloyloxy adamantane, 1 ,3-dihydroxy-5-(meth)acryloyloxy adamantane, 

2- (meth)acryloyloxy 2-methyladamantan, 1-t-butoxycarbonyl 3-(meth)acryloyloxy adamantane, 

1- (1-(meth)acryloyloxy 1-methylethyl) adamantane, 1-hydroxy-3-(1-(meth)acryloyloxy 1-methylethyl) 
adamantane, 2-(meth)acryloyloxy norbornane, 2-(meta) acryloyl oxymethyl norbornane, etc. are mentioned. 
[0068]As a typical example of acrylic ester (meta) of aliphatic series tertiary alcohol, t-butyl (meta) acrylate 
etc. are mentioned, for example. As a typical example of acrylic ester containing a cyclic ether skeleton 
(meta), 2-tetrahydropyranyloxy (meta) acrylate, 2-tetrahydrofuranyl oxy (meta) acrylate, etc. are mentioned, 
for example. 

[0069]As a typical example of acrylic ester containing a lactone ring (meta), For example, 
beta-(meth)acryloyloxy gamma-butyrolactone, beta-(meth)acryloyloxy beta-methyl-gamma-butyrolactone, 
alpha-(meth)acryloyloxy gamma-butyrolactone, alpha-(meth)acryloyloxy 
alpha-methyl-gamma-butyrolactone, alpha-(meth)acryloyloxy gamma, gamma-dimethyl- 
gamma-butyrolactone, 5-(meth)acryloyloxy 3-oxatricyclo [4.2.1 .0 4,8 ] nonan-2-one (=9-(meth)acryloyloxy 
2 _ oxatricyclo [4.2. 1 .0 4 ' 8 ] nonan-3 _ one), 6-(meth)acryloyloxy 3-oxatricyclo [4.3.1 .1 4 ' 8 ] undecan-2 _ one etc. 
are mentioned. 

[0070]As a typical example of a cyclic compound which has an ethylene nature double bond, a maleic 
anhydride, norbornene, 5-t-butoxycarbo NIRUNORUBORUNEN, bicyclo hept [ [2.2.1] ] 5-ene- 

2- hydroxymethyl-3-carboxylic acid lactone, etc. are mentioned to an inside of a ring, for example. 
[0071]A high molecular compound for photoresist of this invention can be manufactured according to a kind 
of monomer by a method of polymerizing conventional used when manufacturing polyolefin system polymer, 
such as cationic polymerization and a radical polymerization, and acrylic polymer. A polymerization may be 
performed by which methods, such as solution polymerization and melt polymerization. What is generally 
used can be used as a polymerization initiator and a polymerization catalyst. 

[0072]A value of a solubility parameter according [ a high molecular compound for photoresist of this 
invention ] to a method [Polym. Eng. Sci., 14, and 147 (1974) references] of Fedors. (Hereafter) only calling 
an "SP value" — it is — 19.5. (J/cm 3 ) It is preferred that it is in the range of l/2 -24.5(J/cm 3 )' /2 
[=9.5(cal/cm 3 ) l/2 -1 2(cal/cm 3 ) l/2 =1 9.5MPa l/2 -24.5MPa ,/2 ]. 

[0073] Resist coating which applied to a semiconductor substrate (silicon wafer) a resin composition for 
photoresist containing a high molecular compound which has such a solubility parameter, and was formed, 
While excelling in an adhesive property (adhesion) over a substrate, a high-resolution pattern can be formed 
by alkaline development. If a value of a solubility parameter is lower than 1 9.5(J/cm 3 )' /2 , an adhesive 
property over a substrate will fall and a problem that a pattern separates by development and it does not 
remain will arise easily. If a value of a solubility parameter is larger than 24.5(J/cm 3 )' /2 , It becomes difficult 
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easily for a substrate to crawl and to apply, and also compatibility over an alkali developing solution becomes 
high, as a result, soluble contrast of an exposure part and an unexposed part worsens, and resolution falls 
easily. 

[0074]a maximum of an SP value of said high molecular compound — more — desirable — 23.5(J/cm 3 )' /2 — 
they are 23.1(J/cm 3 )' /2 especially preferably, a minimum of an SP value of said high molecular compound — 
more — desirable — 20.5(J/cm 3 )' /2 — further — desirable — 21 .5(J/cm 3 )' /2 — they are 22.1 (J/cm 3 )' /2 
especially preferably. 

[0075]A publicly known method, for example, "polymer handbook (Polymer Handbook)", the 4th edition, and 
VII— 675 page —VII— 71 1 page (especially VII— 680 pages - VII— 683 pages) can be asked for an SP value of said 
high molecular compound by a method of a statement. Said SP value as the method of asking more 
specifically The solvent power examining method, osmometry, A degree-of-swelling method, a turbidity 
method, a specific volume method, an intrinsic viscosity method, the opposite phase gas chromatography 
method, A refractive index method, a dipole moment method, a hydrogen bond parameter method, a group 
contribution method, the Hansen parameter method, etc. are mentioned, and an SP value acquired by these 
methods can be used as an SP value of said high molecular compound in this invention. A solvent used in the 
above-mentioned solvent power examining method is listed in Table 1 (VII— 683 page) of said literature. 
[0076]In this invention, weight average molecular weight (Mw) of a high molecular compound for photoresist 
is 3,000 to about 50,000 preferably 1 ,000 to about 500,000, for example, and molecular weight distribution 
(Mw/Mn) is 1.5 to about 3.5, for example. Said Mn shows a number average molecular weight (polystyrene 
conversion). 

[0077]A resin composition for photoresist of this invention contains a high molecular compound for 
photoresist and a photo-oxide generating agent of said this invention. 

[0078]Common use which generates acid efficiently by exposure as a photo-oxide generating agent thru/or 
a publicly known compound, For example, diazonium salt, iodonium salt (for example, diphenyliodo 
hexafluorophosphate etc.), sulfonium salt (for example, triphenylsulfonium hexafluoroantimonate.) sulfonic 
ester [, such as triphenylsulfoniumhexafluorophosphate and triphenyl sulfonium methanesulfonate ] [ — for 
example, 1-phenyl-1-(4-methylphenyl) sulfonyloxy 1-benzoylmethane, 1,2,3-Trisul HONIRU oxymethyl 
benzene, 1,3-dinitro 2-(4-phenyl slufonyl oxymethyl) benzene, ], such as 1-phenyl-1-(4-methylphenyl 
sulfonyl oxymethyl)-1-hydroxy-1-benzoylmethane, An oxa thiazole derivative, s-triazine derivative, disulfon 
derivatives (diphenyldisulfon etc.), an imide compound, oxime sulfonate, an diazonaphthoquinone, benzoin 
tosylate, etc. can be used. These photo-oxide generating agents are independent, or they can be used, 
combining them two or more sorts. 

[0079]The amount of photo-oxide generating agent used can be suitably chosen according to intensity of 
acid generated by optical exposure, a ratio of each monomeric unit in said high molecular compound, etc., 
For example, it can choose from the range of about 2-20 weight sections still more preferably one to 25 
weight section preferably 0.1 to 30 weight section to said high molecular compound 100 weight section. 
[0080]a resin composition for photoresist — alkalis soluble resin (for example, novolak resin.) phenol resin, 
imide resin, resin having carboxyl groups, etc. — etc. — an alkali soluble component. Colorant (for example, 
color etc.), organic solvents (for example, hydrocarbon, halogenated hydrocarbon, alcohols, ester species, 
amide, ketone, ether, cellosolves, carbitols, glycol ether ester, these mixed solvents, etc.), etc. may be 
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included. 

[0081]This resin composition for photoresist is applied on a substrate or a substrate, and after drying, a 
detailed pattern can be formed in high accuracy via a predetermined mask by exposing a beam of light to a 
coat (resist film), forming a latent image pattern (or further after-exposure bake deed), and subsequently 
developing it. 

[0082]As a substrate or a substrate, a silicon wafer, metal, a plastic, glass, ceramics, etc. are mentioned. 
Spreading of a resin composition for photoresist can be performed using an application means of common 
use of a spin coater, a dip coater, a roller coater, etc. 0.1-20 micrometers of thickness of a coat are about 
0.3-2 micrometers preferably, for example. 

[0083]A beam of light of various wavelength, for example, ultraviolet rays, X-rays, etc. can be used for 
exposure, and g line, i line, excimer lasers (for example, XeCI, KrF, KrCI, ArF, ArCI, etc.), etc. are usually used 
for it by an object for semiconductor resist, exposure energy — 1 - 1000 mJ/cm 2 — it is a 10 - 500 mJ/cm 2 
grade preferably. 

[0084]Acid generates from a photo-oxide generating agent by optical exposure, with this acid, protective 
groups (desorption nature group), such as a carboxyl group of an alkali solubility unit of said high molecular 
compound, **** promptly, for example, and a carboxyl group etc. which contribute to solubilization generate. 
Therefore, a predetermined pattern can be formed with sufficient accuracy by development by water or an 
alkali developing solution. 
[0085] 

[Effect of the InventionjThe high molecular compound for photoresist of this invention is excellent in 
etching-proof nature, and can form a detailed pattern with sufficient accuracy. It had the adhesion 
outstanding to the substrate and, moreover, has high transparency, alkali solubility, and etching-proof nature. 
According to the manufacturing method of the resin composition for photoresist of this invention, and a 
semiconductor, a detailed pattern can be formed in high accuracy. 
[0086] 

[Example]Although this invention is explained more below at details based on an example, this invention is 
not limited at all by these examples. The number at the lower right of the parenthesis in a structural formula 
shows mol % of this monomeric unit. 

[0087]Example of manufacture 1 di-mu-chlorobis(1,5-cyclo-octadiene)2 iridium (I)Qr(cod) CI] 2 (6.7 mg) Into 
the toluene (1.0 ml) mixed liquor of 0.01 mmol and sodium carbonate (64 mg, 0.6mmol). Add 
5-hydroxy-3-oxatricyclo [4.2.1 .0 48 ] nonan-2-one (=2-hydroxy-4-oxatricyclo [4.2.1 .0 37 ] nonan-5-one) 
(1mmol) and vinyl acetate (3mmol), and Under argon atmosphere, It stirred at 100 ** for 5 hours. When gas 
chromatography analyzes reaction mixture, the inversion rate of 5-hydroxy-3-oxatricyclo [4.2.1 .0 48 ] 
nonan-2-one is 98%, The 5-vinyloxy 3-oxatricyclo [4.2. 1.0 48 ] nonan-2-one (=2-vinyloxy 4-oxatricyclo 
[4.2.1 .0 37 ] nonan-5-one) shown with a following formula (14) was generating with 96% of yield. 
[Formula 8] 
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[Spectrum data of 5-vinyloxy 3-oxatricyclo [4.2.1. 0 4 ' 8 ] nonan-2-one] 
'H-NMR (CDCI3, TMS) delta:6.52 (dd, 1H), 

4.35(dd,1 H),4.03(dd,1 H),4.32(d,1 H),3.81(m,1 H),3.18(m,1 H),2.65-2.50(m,2H),2.1 3-1 .96(m,2H),1 .78(ddd,1 H),1 .65( 
ddd,1H) 

[0088]Example of manufacture 2 di-mu-chlorobis(1,5-cyclo-octadiene)2 iridium (I)[Ir(cod) CI] 2 (6.7 mg) 
1 ,3-adamantane diol (1mmol) and vinyl acetate (6mmol) were added to the toluene (1.0 ml) mixed liquor of 
0.01 mmol and sodium carbonate (64 mg, 0.6mmol), and it stirred at 100 ** under argon atmosphere for 5 
hours. When gas chromatography analyzed reaction mixture, the inversion rate of 1 ,3-adamantane diol is 97%, 
and, in 1 ,3-bis(vinyloxy)adamantane, 41% of yield and 3-vinyloxy 1-ADAMANTA Norian were generating it 
with 1 6% of yield. 

[Spectrum data of 1 ,3-bis(vinyloxy)adamantane] 

MS m/e: 220, 177, 135, 121, 93, 79, 77 [the spectrum data of 3-vinyloxy 1-ADAMANTA Norian] 
MS m/e:1 94,1 51, 133,95, 93,41 [0089]Example of manufacture 3 di-mu-chlorobis(1 ,5-cyclo-octadiene)2 
iridium (I)[Ir(cod) CI] 2 (6.7 mg) 3-t-butyloxy carbonyl 1-ADAMANTA Norian (1mmol) and vinyl acetate 
(3mmol) were added to the toluene (1 .0 ml) mixed liquor of 0.01 mmol and sodium carbonate (64 mg, 0.6mmol), 
and it stirred at 100 ** under argon atmosphere for 5 hours. When gas chromatography analyzes reaction 
mixture, the inversion rate of 3-t-butyloxy carbonyl 1-ADAMANTA Norian is 97%, The 3-vinyloxy 
adamantane 1-carboxylic acid t-butylester (=1-t~butyloxy carbonyl 3-vinyloxy adamantane) shown with a 
following formula (1 5) was generating with 82% of yield. 
[Formula 9] 



[Spectrum data of 3-vinyloxy adamantane 1-carboxylic acid t-butylester] 

MS m/e:278, 135,93,41 [0090]Example of manufacture 4 di-mu-chlorobis(1 ,5-cyclo-octadiene)2 iridium 
(I)[Ir(cod) CI] 2 (6.7 mg) Into the toluene (1.0 ml) mixed liquor of 0.01 mmol and sodium carbonate (64 mg, 
0.6mmol). Add 1-hydroxy-4-oxatricyclo [4.3. 1.1 38 ] undecan-5-one (=6-hydroxy-3-oxatricyclo [4.3.1.1 4,8 ] 
undecan-2-one) (1mmol) and vinyl acetate (3mmol), and Under argon atmosphere, It stirred at 100 ** for 5 
hours. When gas chromatography analyzes reaction mixture, the inversion rate of 1-hydroxy-4-oxatricyclo 
[4.3.1.1 3,8 ] undecan-5-one is 82%, The 1-vinyloxy 4-oxatricyclo [4.3. 1.1 3,8 ] undecan-5-one (=6-vinyloxy 
3-oxatricyclo [4.3.1.1 4,8 ] undecan-2-one) shown with a following formula (16) was generating with 72% of 
yield. 




(15) 



[Formula 10] 




(16) 



[Spectrum data of 1-vinyloxy 4-oxatricyclo [4.3.1. 1 3 ' 8 ] undecan-5-one] 
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'H-NMR (CDCI3, TMS) delta:6.62 (dd, 1H), 4.25 (dd, 1H), 4.01 (dd, 1H), 4.63 (m, 1H), 3.16 (m, 1H) and 2.43 (m, 
1H), 2.15-1.68 (m, 10H) 

[0091]Composition of the high molecular compound of the example 1 following structure [Formula 11] 



3.24 g (18.0 millimol) of 5-vinyloxy 3-oxatricyclo [4.2.1. 0 4 ' 8 ] nonan-2-one obtained by the method of the 
example 1 of manufacture by the 100-ml round bottom flask, 1.75 g (9.0 millimol) of 3-vinyloxy 
1-ADAMANTA Norians obtained by the method of the example 2 of manufacture, 5.01 g (18.0 millimol) of 
3-vinyloxy adamantane 1-carboxylic acid t-butylester and the stirring child who were obtained by the 
method of the example 3 of manufacture were put in, and vacuum drying was carried out at 80 ** for 12 
hours. After returning to ordinary pressure with dry nitrogen, the benzene 16g which attached the refluxing 
pipe and the method tap of three, and was distilled on calcium hydride, and was saved on the molecular sieve, 
and 16 g of hydrous benzene (moisture content 15 millimol /L) which defined concentration with the Karl 
Fischer technique were put in under a dry nitrogen atmosphere. The temperature of the system of reaction 
was kept at 30 **, 8 g of benzene solutions (concentration 62.5 millimol /L) of BF 3 0(C 2 H 5 ) 2 (made in Tokyo 
Chemicals) were added, and the polymerization was started. After stirring under a nitrogen atmosphere for 1 
hour, the methanol 1g containing a small amount of ammonia was added. Subsequently, it refined because 
drop reaction mixture on 500 ml of methanol and a ** exception carries out the produced sediment. 8.68 g of 
desired polymer was obtained by dissolving the collected precipitate in 40 g of tetrahydrofurans after 
reduced pressure drying, and repeating above-mentioned precipitate refining operation. When GPC analysis 
of the collected polymer was conducted, weight average molecular weight was 12200 and molecular weight 
distribution was 2.48. In 'H-NMR (inside of DMSO- d 6 ) analysis, the signal strong 3.2 ppm, 3.6 ppm, 3.1 ppm, 
3.8 ppm besides 1.5 - 2.7 ppm (broadcloth), and near 4.3 ppm was observed. The SP values of this polymer 
are 22.1(J/cm 3 ) l/2 . 

[0092]Composition of the high molecular compound of the example 2 following structure [Formula 12] 



3.57 g (17.2 millimol) of 1-vinyloxy 4-oxatricyclo [4.3.1.1 38 ] undecan-5-one obtained by the method of the 
example 4 of manufacture by the 100-ml round bottom flask, 1.66 g (8.6 millimol) of 3-vinyloxy 
1-ADAMANTA Norians obtained by the method of the example 2 of manufacture, 4.77 g (17.2 millimol) of 
3-vinyloxy adamantane 1-carboxylic acid t-butylester and the stirring child who were obtained by the 
method of the example 3 of manufacture were put in, and vacuum drying was carried out at 80 ** for 12 
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hours. After returning to ordinary pressure with dry nitrogen, the benzene 16g which attached the refluxing 
pipe and the method tap of three, and was distilled on calcium hydride, and was saved on the molecular sieve, 
and 16 g of hydrous benzene (moisture content 15 millimol /L) which defined concentration with the Karl 
Fischer technique were put in under a dry nitrogen atmosphere. The temperature of the system of reaction 
was kept at 30 **, 8 g of benzene solutions (concentration 62.5 millimol /L) of BF 3 0(C 2 H 5 ) 2 (made in Tokyo 
Chemicals) were added, and the polymerization was started. After stirring under a nitrogen atmosphere for 1 
hour, the methanol 1g containing a small amount of ammonia was added. Subsequently, it refined because 
drop reaction mixture on 500 ml of methanol and a ** exception carries out the produced sediment. 9.18 g of 
desired polymer was obtained by dissolving the collected precipitate in 40 g of tetrahydrofurans after 
reduced pressure drying, and repeating above-mentioned precipitate refining operation. When GPC analysis 
of the collected polymer was conducted, weight average molecular weight was 10300 and molecular weight 
distribution was 2.25. In 'H-NMR (inside of DMSO- d 6 ) analysis, the signal strong 3.2 ppm, 3.6 ppm, 3.1 ppm, 
and near 4.6 ppm besides 1.5 - 2.5 ppm (broadcloth) was observed. The SP values of this polymer are 
21.7(J/cm 3 ) l/2 . 

[0093]Composition of the high molecular compound of the example 3 following structure [Formula 13] 




To the 100-ml round bottom flask provided with the refluxing pipe, the stirring child, and the method tap of 
three. 2.97 g (16.5 millimol) of 4.2.1.0 4and5 " vinyloxy3 " oxatrioyclot8 ] nonan-2-one obtained by the method of the 
example 1 of manufacture, 1.31 g (5.5 millimol) of 5-acryloyloxy 1 ,3-dihydroxy adamantane, 4.10 g (16.5 
millimol) of 1-(1-acryloyloxy 1-methylethyl) adamantane, 1.62 g (16.5 millimol) of maleic anhydrides, and 1.0 
g of initiators (the Wako Pure Chemical Industries, Ltd. make, trade name "V601 ") were put in, and it was 
made to dissolve in 10 g of acetic acid-butyl. After carrying out the nitrogen purge of the inside of a flask, 
the temperature of the system of reaction was kept at 70 **, and it stirred under a nitrogen atmosphere for 
6 hours. It refined because drop reaction mixture on 500 g of hexane and isopropyl alcohol 1:1 (weight ratio) 
mixed liquor and a ** exception carries out the produced sediment. 7.55 g of desired polymer was obtained 
by dissolving the collected precipitate in 30 g of n-butyl acetate after reduced pressure drying, and 
repeating above-mentioned precipitate refining operation. When GPC analysis of the collected polymer was 
conducted, weight average molecular weight was 1 1200 and molecular weight distribution was 2.33. In 
'H-NMR (inside of DMSO-d 6 ) analysis, the signal strong 3.2 ppm, 3.6 ppm, 3.1 ppm, 3.8 ppm besides 0.5 - 2.5 
ppm (broadcloth), and near 4.3 ppm was observed. The SP values of this polymer are 22.8(J/cm 3 )' /2 . 
[0094]Polymer 100 weight section and triphenylsulfonium hexafluoroantimonate 10 weight section which 
were obtained in the example example of an examination were mixed with the ethyl lactate which is a solvent, 
and the resin composition for photoresist of 17 % of the weight of polymer concentration was prepared. This 
resin composition for photoresist was applied to the silicon wafer by the spin coating method, and the 
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1 .0-micrometer-thick photosensitive layer was formed. After prebaking for 150 seconds at the temperature 
of 100 ** on a hot plate and exposing by dose 30 mJ/cm 2 via a mask using a KrF excimer laser with a 
wavelength of 247 nm, postbake was carried out for 60 seconds at the temperature of 100 **. Subsequently, 
when negatives were developed for 60 seconds with the tetramethylammonium hydroxide solution of 0.3M 
and having been rinsed with pure water, in any case, a 0.25-micrometer line and space pattern was obtained. 



[Translation done.] 
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tb, WAtf, y^», «^ *ii?42W6n 
So x'wtcfcytsr/y^yatLTa, yy^ 
;K x^;y, y°ntf;y, ^y7°ntf;K 7^;K -fyy 
7^;K s-y^;K t-y^;K ^^>;k *^^;K 
x^aaif©ci-io 7;y^;ya (^kh, ci- 5 
y;y^;ya) a^s'Wfifts. x'^K^s/Nnr 
;y^;yatLT«, m«\ ynny^;K hV7fr* 
n^f/K hy7Mnxf/K ^y^7Mnif;y 
a*if©ci-io 7Nnr;y^;ya (»SL<a, ci- 5 /n 
nr/y^/ya) *W?>nSo x'^tc^tysyy-^ 

^n«o ru-;ya©7f§^tt, M^ay y-y^M?a 
^©/NnTryM?, y^yaaifcci^ y;y^;ya, 
hyy;y^-ny^;yaaii'Ci-5 /Nn7;y^;ya, ty 
D^i/;ya, yy^yaa^©ci-4 y;yn^i/a, r 
yr^^yrsya, 7j;y^y;ya, yy^ 
i/ft)\<#-)\<W££(DT)Vn*i/jj)V-$=-)Vm, x y n 

1, yy7i, 7'-b^;yaa^©yy;ya^©iB^a^ 

[0028] x^tcfcytsuFn^i/^as^nFn 
4-^>y 7^;ya©ffi«at bta, #»£js©#!refltfl! 
©ffipa, M^ay y;y^;ya (M^ay y^;y, t- 
yf-;i/a*if©ci-4 y;y^;yaa^') , r^^m 

(M^ay 7u;i/aaH) , -y^nrwi (09*. 
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2, 4-^bn7x -;l/S% 2) , 7 ^;V^;bS (09 
*fcf, tyi^a&if) iflBM^a (Mifc?> 7-h 

;k t-^h+^^;K 2-^b^>xh^f;V 
aft if) ^ BSlx^a (fllfcfcf, i-ih^>if;l/ 
a&if) , rh7tKnvf7-;^S, fh7tFD77 
1 -tKD^7W;Vi (Mifc?> 1-tH 

;l/Xa^5 7-b^-;VS?rjfM^tgaS ; 7>^a (M 10 

^v7^y;k tf^n^;i/asif©ci-6 mmmr^iv 
a ; r-fe hr-b^vs ; tyy'-i'M4J:'©Mtr-> 
;va&if) , 7;l/ni|r'>*;l/^^;l/S (fflfcfcf, * 
i/*;i/^;i/Saif©Ci-4 7;l/3^->-*;l/#-;l/a 
ft if) , 7^;l^;i^^>77;i/*x^g, MtXttlSB 
gfe&^v&^l/g, m^yV^m (M^ii) hi; 

fcf, ^fl/X if'JrX -rV7°ne 'JrX ~>^n 
if) S2A«t5„ 

[0029] x'^c&tfsr^/acffiaatLT 

a, Mi«\ tuf2t;Fn+v'^a©«aai:LTM^L 
/c7;^;i/a^ r^i^i/S, 7^>/ia, r^n^ft 

[0030] x^c^ts*;^*^;^ x;p*a 

F-^>, xf^-X 7>^>a&if©Ci-6 so 

aftif) , j'j'DWW+j'i, ry-;w-^> 
a, 7^;i^;w-^>a> i-ur^^^u;^^^ 

F^^Vaftif^WStiSo 

[0031] x'^c&tfsrv^atLTa, eg* 

v7^y;k tf^n^;i/Sftif©ci- 6 mmmr^^ 
a ; r-bhr-b^a ; t^y-r^aftifc^SKr^ 
;i/saif^W6n« 0 7'>;i/aoffi^afcbTtt#» 40 
^^ifTiiffl©fr«a*fSfflT^So T-y)\<m(D\m 
•snrc&mt lth, Mi«\ r-ty-^ 0^5 r-t* 
-;l/£3ty) ftif*we»ns„ 
[0032] x'a^tu:©®^ ^n&^s^csg-a- 

LT\ S (5) ^©i/yn^^yJi^«jjSc-rs^*M 
: ?t«tcffMfS4MK±©^i:LTa, Mi«\ ->7 

yg (t^U^SD aHOBHS^l; y-7fn5 
yhyji, «-^i/n7^Fyl§Jf©7^F7l4H 
*W6ns 0 50 



[0 0 3 3] a, b, c, ck e, f\ g, ha, Mi 
[0 0 3 4] Wtt2ffiOKfl2k^S*^-ro 2fffi©Kft 

2 m^mmmtjmmmi c n & # 2 «± 
a lflsoKflak^a (it«Mt7j<ffia, sg3§SKft7j< 

^a, 7?SWt7]<^SXtt^ti?> ^ 2 i7±IS^L/cK 

2 ffi©Mt7j<fgg fc: ttBfia^f SMbfciUS 
ns 0 illtLTli, tuf23lZ©MjtaXi^tF5]« 

[0035] 2ffi©Mt7j<^a©^se^aMtLT, m 

iff, ^fl/X ^f;Wfl/X iWfl/X ^ 

n^-pya^ifcr^-pya ; 1 , 3->7n^ 
1, 2->^a'\+v'i/X i, 3-ivyn 
^•>l/7, l, 4— >^n^->P^aS:if©'>yn 

~> y n u rvl4 if © ~> y n U r> 

a ; 7x-uya4if©ru-bya ; ^y->°yfyi 

[0 0 3 6] WOffSUHBIKHu Mi«\ T!2S (1 
3) 
[ft 6] 

f 

-C- (13) 
R 7 

(Stf, R 6 M>*R'«, ^-XtigftoT, 7j<^M?X 
RSf S KflM? i: W^IISS^^ffM L T ^ T fe «t 
[0 0 3 7] R 6 , R 7 tC$3(j-SMt7j<^at LTtt, R 

2 ^^fc(75Kft7j<^afc^Hi©a*w?.tiSo Mte 
Kft7i<^attt«^a^#-rsMt7j<^at^stiSo 
g^a tLiii, Mte r 2 ^tciofj- s Mt*^a*^ l 

«axi^t^«©a^M^n«o 
[o o 3 8] ^Lt^R 6 , R'ttt, 7j<^M? ; yf- 

;k x^;K 7°nk°;K -rv7ntf;K ?=1-)]/WM<DQ. 
i-io Ci.> : ->7n-\ 

ctt/^yynr^^a ; y;i/#;i/-f y-2 — r;i-a, r 
^y^ty- l -^;Vaftif©««a^WLTV^Tfe i 

f2M»aXi^i;^]«©, 7Nn7f'yM?, 
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5 7 ffill-pffil S tiT v T t «t v ^ ;l/jfMf y ;V 

-F-ng, y77g, «ilgT?«M3ftTVTfc«fc 

[0 0 3 9] m(«L<ttl~4©lI, 
L<«l~3 0S3STffeSo R\ R 4 ttfffISt|5] 
«T$>S 0 %3b\ n = 0?iOm=l©^ S (5) 
fcfcVT a tt 1 JJLhT?* D> S ( 6 ) fcfc^T b tt 1 « 10 
±T?S5D, S (7) fcfcl^T, p = 0Xmoi:iBc 
« 1 K±T* D> p = 0 Tfio c = 1 co 1 £ X 3 tt k: 

[0040] S (4) ?gSftSi£-;Px-r;Wfc:£ft 

(5) T?S*nsSTf*sif-;i/x-r;i/ft:^fti:L, 

T, , 1 , 1 , 3 - F V * <f-fr- 5 - ex 

Mt^>'»D'\WX F^yX-1, 1, 3-MJ 

D tf 4 - /■ 2 - ex^^y-y^O'v^ 20 
X 2-\Z-M*i'-7-**Wi'*U [3. 2. 

i] *^*y-6-*y, RtfcnsK^'rsi'y^' 

D^;;l/i-f/Ha£'Af(t'5ft2„ mztf& (5) 
T^tiSST&sex/Lx-r ;Wl^ft©&frT-fc, 
X'^Ci-s 7;l/+/HTa=l~3T$5ft^ 

f S MUM? 1 « K SI3SSKI|3IX« 7 * F yS^fig 

[0 0 4 1] IZ^S (6) T?gSftSST?£Sex;l/ so 
X-f^ft^ti LT\ 2 2 -l£x 

M+->7^y^y, 2 - x ?-jl< - 2 - if x y 
7#Vy#y, i, 3 -ex (lfx;l/^-^y) yyyy 
^y 3-lfx;l/^-^y- i -r^vy^y— ;K 1, 
3, 5-FUX (lfx;l/^^y) 7^y^x 3, 5 

-ex (t£~;yt^y) -i-7^^y-;K 5- 
tfx;l/^y-i, 3-7^^y^-;K 1, 
3, 5, 7-fh7+x (ex;i^y) yyvyy 
y, 3, 5, 7-hUx (ifx;i/^^y) -l-yyv 
yyy-;K 5, 7-tfX (lfx;l/^^y) -1,3- 40 
7yvyyyy^--;K 7-lfx;l/^y- l , 3, 5 

- r yv y y y f y ^-;y 1 , 3 - 1?* =f-h- 5 - if 
-;i/^yyyvyyy, 1, 3 ?-;]/- 5, 7- 
ex (E~x;i/^-^y) yyvyyy, 3, s-Vtf-fr 
-7 -\£~)it*zs- 1 -yyvyyy-;y 1 -tin, 
^y-3-tf^;^^yyyVyyy, 1-737- 
3-fc/m->7?yy^y 1 -xhn-3-lfx 

;m->7^yy^y 1 3 -ex;i<y-^y 

yyvyy y, 1 - 1 -y^^-^y^^x;!/- 3 - 

t*^W+->7?vy^y 4 -*^y- 1 -ex;!/* 50 



12 

^yryvyyy, 1 -fcw+->-3- d-yf- 

)]/- 1 -tfx;l/^yx^;l/) yyvyyy, 1- (e 
^;i/t+->^f;v) yyvyyy, 1- (i-ygyi/- 

1- tf-W^->xf;W yyvyyy, 1- (i-x 
=f-i\s- 1 -lfx;l/^-^yx^;l/) 7^V^y 1, 3 
-tfx (1 1 - if x;l/^-^yx^;l/) 77V 
yyy, 1- (1- (y;i/#;i/-fy-2— f?V) -1- 

tf£ (6) TfS*nsSTf*Slfx;l/x-r;l/ft:^ftO 
&frT?t>, !(f t c s m=2Xti3T$«ft^t, n=17? 
feSffc^J, XSb=l~3TS5ft^!f$U\ 

[0 0 4 2] fflZtfS (7) T-SStlSST-a&Slf-;!/ 
x-f^ft^Sli LT\ 2, 5 -ex (lfx;l/ 

;t^y) ;;i/*wy 2, 3 -ex (ex;yt^y) 
/ ;]/jp;W- y , 5-7 h^y*;l/#x;i/- 2 - \£~m 
+->/^*^ty 2- (1- (y;y*>-f y-2-y 
;W -i-fcM^>xf;V) 7W>fy 2- 
<;e^;w-^y7^;y /w>fy 2- (l-y^ 
;]/- 1 -ex;^^yx^;W /;Wf^I/ty, 2- (1 
-79^- 1 -ex;W-^y^y=»yi/) /;l/ip;W-y, 
3 - t Kn^->- 4 - fcM+->f h 7->^n [4. 
4. 0. I 2 ' 5 . I 7 - 10 ] Fr*y 3, 4-ex (If 

fh7->^n [4. 4. 0. I 2 ' 5 . 1 
'■ 10 ] Kr*V, 3-tFn+->-8-fcW+v'f 
hyyyn [4. 4. 0. i 2 - 5 . 1 7 ' 10 ] Fr*y 

3, 8-ex (tfx;w-^y) rFyyyn [4. 4. 
0. I". I 7 ' 10 ] Ft*X 3-^F+->*My 
;l/-8-lf-M+->fF7>'^n [4. 4. 0. 1 

2 - 5 . I 7 * 10 ] Fr*y 3-y F-^y*;^x;l/-9 
-fcM+v'fF^^n [4. 4. 0. l 2 ' 5 . 1 
'■' °] F*r*y 3- (e^^^yyg 1 ;!/) f F7-> 
yn [4. 4. 0. I". 1 7 ' 10 ] F-r^y^ 3-e 

f n^y y 8 - ty;w^->f h y y y n [ 4 . 

4. 0. I 2 * 5 . l 7 < 10 ] Fr*y 3-tFn^yy 

f;i/-9-fcw^>f Fyyyn [4. 4. 0. 1 

2 ' 5 . I 7 ' 10 ] Fr*X 8-hFD^>-3- (ex 

f F7->^n [4. 4. 0. I 25 . 
l7,io ] p^y,x 9-tFn^y-3- 
yy^;i/) f-hyyyn [4. 4. 0. 1 25 . 
i7,io ] s.rj'cmsic^jS'rsyyyn^^ 
;i/x-f;i/ga2fi'W5n«o «z*ra; (7) -ess 

n5lT$ 5 lix;Vx-f ;Wt^i©S:frT'fe, ft 
p = 0fl-3c = 2~4T*$^i, p = 0?IOn 
= l-V&ZikSVS, p=RlOc = l~4?Mft^ 

ft, P = o, c = 1 T-fiox 3 ^eFn+y;i/aK^.(D 
S-fffeSft-^ftfAWSbVo p = 0XttlTf*D 

JiOc = 0T-S^ffc-&fts p=c = OTloX 3 tft:F 
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[0 0 4 3] mZtfX (8) 7fgSnSST?*Slf-;l/ 

-^yhyyyn [5. 2. 1. 0 2 > 6 ] xfty- 

3, 5-$*t>\ 4-fc;V^-l 

yyyn [6. 5. 1. 1 3 < 6 . 0 2 < 7 . O 913 ] ^yy 

r^y-i o, i 2 -vary, RZ?cfte>fcftifct%y 
[0 0 4 4] JiZ^S (9) TS?nsST*se^;i/ 

y, y -i?*=?-)l>- y -T^n^y a, y, y- 10 

h 'J ^ a - If^Wt - y - h X 

y, y p-* h+S/3t;;l/*-;l/-o-if- 
;kt^y- y -7fn7^hX 8 4 
-^tJ-hUyyp [5. 2. 1. O 2 ' 6 ] y'*y-3 

[5. 2. 1. O 2 ' 6 ] 8, 9-tr 

x (M-m^-y) -A-Hr*yrYVl/Zn [5. 2. 

1, o 2 ' 6 ] 7*%y-3-*y, atfctifefc^-rs 

[0 0 4 5] «ZS«3 (10) T?gSnSST?&Slfx/l/ 20 
x-r;H^tltLT, MAtf, 4-if-;l/**S/- 

2, 7-^^lf^^P [3. 3. 0] *-5"2y- 

3, &tfcfttcftj£-r?>yy7 0 n^x;kr 
[0 0 4 6] SZ^S (ii) ?S$nsST*sif-;i/ 

X-f/Wt-aitLT, MAtf, 5-lf-;l/**S/-3 
-^-^•9-hU^^P [4. 2. 1. 0 4 < 8 ] J-fy-2 

vytu [4. 2. i. o 4 ' 8 ] y^-y-2-^-x 9 

5 - lf-;l/*+S/- 3 h U f * P 30 

[4. 2. i. o 48 ] yy-y-2-^-y, Miine 
KM JSf S y 7p^x;1/x-t if ^ W ft 

[0 0 4 7] «ZS«3 (12) TfgSftSgTffcSfcKP 
*y{t£^fcLT, 6-lf-;l/**S/-3-* 

^y-hyyyn [4. 3. i. i 4 ' 8 ] ^yf*y-2 

-*y, 6, 8-E'X (lf-;l/*+S/) -3 b 

yyyn [4. 3. i. i 4 < 8 ] yyrfty-2-t 
y, 6-tKP^>-8-if-;l/**S/-3-**1?-b 
yyyn [4. 3. i. i 4 < 8 ] i )yr*v-2-t 40 

y, 8 - k Fn^->- 6 -Ey W^^ - 3 - tW h 

yyyn [4. 3. i. i 4 < 8 ] i )yr*v-2-t 
y, Srj' £: ft 6 icttfc? « -f y ^n^zto-r^iS 

[0 0 4 8] if^l/i-f/Mt^lli&SlOJSli:.!; 1 ] 
8Bt?#S 0 (3) T'SStlSfcto- 

r;Wfc£Wi, ^n*g{fc£fc©#ffR ( 1 ) 

[ft 7] 



0 l , 

cstf, R i tt*^jg ; fXtt#»s^'ro Ry r 3 s 
Ties (2) 

R 5 0 H ( 2 ) 

GStf, R 5 atuf2(c^C) TSSftStFn^yft^ 
[0 0 4 9] tufBR 1 \c W«S tLTtt, fff!2R 5 

[o o 5 o] s (i ) 7?S*nsif-;i/xxr;i/ft:^ft 
ORmtf&mtLT, WHlfx;K ii^V^n^ 
;k Sl£l-7°P^x;k fi2-^;V-l-/n^ 
x;K Bi&l, 2-y^^;V- 1 -yp^x;k «t£ 

SftSo 

[00 5 1 ] MiB»^7S^{t^B*33l?Xa2W±* 

y^^aifcniAKTtS (W^^y^y-rFTtS) ;f- 

y X 5?;l/n-«>Aa2oiVAK7nS ; tM-V*?k-&£ 

wkMnM ; y p a , -t y 7ry y y y x r y % h © 
v\kMnM ; vy#y%£' ©vi ia$otJ| ; It n/W 
k z^-yy ;i/rxyA, nyy^, /^y^i^ sj- 
x = yz^ yyyyz,, e^if©vni*^s ; ^ ffi 

aHOIBK7E*«^SnSo Cft£©^T-fcVIII®ynfg 

^yyyz,, sj-x^i^ yyyy^s^e^) , tt) 

[0 0 5 2] Mf^Hlft^fc LTti, m%-i£, B»7t 

^(D#f* (#S) N aft^ sfEftij, /KSft:^ Any 

ytt (yvim, mm, mm. ^\m) . mm 
(ommit^^yryim, ^mmu (mmm&& , 

Effi?A^SftS 0 «^7E^ft^tC*3fj-SM»7E^© 

ffiatto~6gjt, »^L<ao~3fffiTa&D, #tcy 
u yy Aft^m Ho^-fca 1 fmxa 3»ws l 

vy 

[0053] s^7tSft^©ftawaM^^ y y y a 
^M^toT^-rt, wb, ^nyyyyz,, mity 
yyy^, s^ftyyyyz,, imityv yyz^ y-yft 
-i-yyy^ Mtyyyy^ *ft^yyy^ ay ft 
yyyyz,, fflM^u^A, y u s^AKxa*©* 

(M^a\ ^yyyi,»*yyi,aa , fiisyyyy 
i+m# mz-is, ^yyysyyyyyz, (no 



(9) 
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?w*-y#T-y*vcvi??L, (no mm a 
zommtfflB ; u -^a, #»f y ^a 

Sgf* [fflfcfcf, hUX (7-b^;l/7-bh-f h) <{VS?y 
A, FxAfAf^-^H-f yi>'^^ (o) , ^nnh'j 
AW-;M'Ji' l )i (I) , ^-/j-^nnfh7+ 
x (->^nt^fy) r-ryy>yA (i) , 
nnfh7« (i^i/y) ^'J-^A (IK V- 
n-^uu}£x u, 5-^B^?-^xy) r>ry 

i^yA (I) , i^-fi-^nn^^nnifx (^y£>< 
^yy^n^y^yxxyi/) r^ys^A (in) , h 10 
y^nnhyx (hyx^MX7^y) -ryv^A 
(III) , ^kK'JKa (h'J^fWX7^ 
y) -ry^A (v) , tuuftfrtf-frtt (by 7 
i-WX7-<y) Yy-^A (I) , ?nn*Wx 
;HfX (h'J7xx;l/*X7^y) -fy^A (I) , 
^nnxfuvti'x (hV7xx;l/*X7^y) -fy^ 
^ A (I) , Ky^^f;l/->?n-^y^yX^)l/) y 
SWxWJ^W ( I ) > tfX { 1 , 2-tTX (5? 
7ixWX7-f/) x£y} -fy^-^A (I) Jfiffc 

^y^^^^i/^D^y^ i>'Xx;H£X (Xf 1/ 20 

y) (i) , iii\/#=.i\/*<j-i\/\Z7> (by y 

i-wx7^y) -ryv^A (i) , (1, 5—>* 
n^Wi'xy) (^tx7^y) -fy^A (i) m 
nyyfti, l, 5-^o^^xy(i, 2 — tf 
X (->'7ix;l/*X7^y) x^y) -fy^A (I) 
^7;Woyvii, (i, s—y^n^^x 
y) trx (hyr;^;v*x7^y) -ryy*>7A (i) 
Anfyfti, trx (l, 5-i/?ot^^>*xy) -f 
y> ! 7Afb77Mn J fI/-h, (1, S-f^n* 
W->*xy) (7-bhxhy;l/) Y'J^i,fh77^ 30 

* u $ U- h m as ©^riift^ w w sns „ 

[0 0 5 4] JfSU-'l'y^Aft^ftKttl' 'J y'<7A 

ips^sns. <in?»©^T-fe, #»i'y^A« 

{*, f#tc, ->?n^yfx iz-^n^y^^'xy, y 
^nt^fy, i, 5-y7ntwy*xy x^y 
x ^yWfii/y^D^y^y'xy ^y-tfy, 
x.-y&z<D^mimikfcm ; fx h yM2©xh 

y;HS ; f h 7 1 Fn 77 ya 2'ox-f;vg*Sfi? 

tLTW-rswa^y^Aigf* 

nnfhy+x (y^nt^fy) r>ry>^A 40 
(i) , y-(i-?nnf h^^x (xfi/y) r>ry 
y'>7A (I) , y-fi-^nntix (l, 5-y^n^- 
7^-yxy) r-fyy>7A (IK trx (1, 5-~>? 

(i, 5-y^nt^yxy) -Y 

y-y Aft^a^ffiTxa 2 siJittw&LTmtz c 
t^T^So s/c, ^yy^Aft^titffioB^TESft 

[0055] ^ y y 7 Afc^jjwcs^Ttiifc^ t 50 
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LTti, ±f2^y^'7Aft^»c;^jS-rsft^ [Mi 
a\ -7?on (l, 5-y?n^^yxy) ;l/fx>) 
A, y^no (1, 5-y^n^^y'xy) y 
^nntfx (1, 5-^B^?'yxy) ^n-y'7i 

n^y^y'xy y^nt^fx 1, 5-y^n:t^ 
^y'xy xfyy, ^y^^/i/y^n^y^yx 
y, ty-B'y ^xy&^^f^nMfokfl ; h 
xhiJ;l/4^'©xhU;l/|l ; f F7>lxFn77>yaS© 

[0056] Si^Hft^a, ^©ssT-xaef*t 
#ffl©Mffl©ffif*, m«\ -yy*. r;y5 7\ -yy* 

-7;l^7\ ■fti-^i'K 

Lt, M*tf0. 1-5 011%, jf$L<ttl~2 0 

[0 0 5 7] B^7Cfg{[^«©$ffl»i;, L 

OOOl-l^K !fSL<(i0. 0 0 1-0. 
;K S6CjfSL<(iO. 0 0 5-0. 1 

So 

[0 0 5 8] S (1) T-«2nS£x;l/XXx;Wfr&^ 
£S (2) TfSSnStKP^ft^ftfcOSBttx » 

«Kft7j<fg : y^n^-9-ya^©SISSKft7]<^ ; ^ 
y-try, h/nx +yyx xfMy-tfya?©;! 
SKMft7i<S; ^nn*;l/A y^nn^y, 1, 2 

x— r;K y/h^yx^y, fh7t:Fo77y y 
Wy%»x-f/K7thX ^^;yx^;y^rh 

y^2©7-hy;»f;K #«x^;k #«^V7° 
ntf;K Si^MKOxxr^iN, N-yW;l- 
*;W,75F\ N, N-y^^;yr-bh75 Kftifor 
5 K ; 7-b h x h y ;K 7°n h y ;K ^yVx h 

y if ©x h y h ^ p« ns „ ens ojffiKa 

#34TXtt 2«K±^ig^LTfflV^nSo 

[0059] a (1 ) T-a^nsifx^xxf-Mt-n-ft 

©fiOTStt, £ (2) Tg^tiSix Fn^yfk^l S 
«tc»LT, MAfcfO. 8-1 OSi, KKttl- 

s (1) T«^ns e -;i/xxr;i/ft^«j*^afM«ffl 
[0 0 6 0] KjS^tcSS*#ft*-&Sc:t^J;D-)S 
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v ±m&m7mitm ; mmv mm- v v * a, 

[0 0 6 1] #»ffiS2:LTfci\ «i\ Sfflfey^tf 
A, Stth'J^ ftH*y<7A, ftftfeS/tfAag 

y)ixh^>h\ 7-hy?2^v7n^>h\ *y 
(2) Tfgsnst Ka+Mt-&ftfti:*fjSfS7';l/*'J 
07M , J^l7x/4 ; v'F; h'Jxf;V75y, N- 

* tf ^ y s?ya 2 or 5 MB (fg 3 «r = y % 

if) ; tfyi/'X 2, 2' -tTlfJvVk 1, 10-7 

xtyhny y & if ©^gfS^§*«fR31{fr&^& if ^ 

[0 0 6 2] igS©fSffl»{i:, S (2) T«StH 
n^y{fro#Ji ^MCfcfLT, MxtfO. 001~3t 
;K !f$L<(io. 0 0 5~2t;l^gfiT*^o 

[0 0 6 3] Kfc«S£StlbSJ©#^T?fToTfcJ: 

fijfflRT^ fflfcfcf, 2 0 ~ 2 0 0 °C\ jfSL<li5 0 
~ 1 5 0 °C, $ ?> tc£? $ L < « 7 0 ~ 1 2 0 °CgJST<S5 

t t «t i\ &.fc<D&mm*Bzm&m»L%:^m v mm 

[0 0 6 4] ±iH7oSTti, Sffl*sfeffT 
T\ ftjSfSS (3) TS£tl£l£x;l/X~ TMfcBffll 

m-.m-^ mmim. u&wm'nn, m^a, m 
m, mm, mw, mta. sisn, ^^^ovf 
?77^f-a2 cne. ^e^t^d* 

[0 0 6 5] h l/->"Xhfflll7>7ft^t£ 

*3^T, it 1 «©E-;l/X-fvWt^fc«S 

^3 t «s^nr^a#**? sna piss n-r , - 



(10) f#H2 003-160612 

18 

&ft5{fc£»*flOTT?f?5o ?%fffJ©S^tt{t& 
[0 0 6 6] B^EfifiOM^ttft^ftfttt, 7^ 

xxr;k «ttx— rJl/^Uffc^t? 7? Vim 

xxf/K ^hygl^ty 7^y;i#ixf 
>k ■gSSX«*&£S£ ; f L t ^ t fc «t (/ v y 

[0 0 6 7] tufBflgiiS#^^ty TtVfrM 
iXf;V©ft»ii:LT, l- 7 

^'Jn^M^>7^vy^x 1- 77'Jn 

n^-y-3- C**) 77yn-f;m->7^-?y^ 
y, l, 3-^kFn^>-5- W« 7^ l Jn-i';l/ 

mr^y^x 2- o<*) 77yn-fM+y 
-2-^w^y^y i-t-7b+-y*W- 
;i/-3- r^yn-fw+^^y^x 1 

20 - (l- 7^yn^;W->-l-^f;yxf 
;!/) r^y^y l-thW-3- (1- 
30 r^'jn^M+y-i-^f/nf/W 7^?y 
2- (^^) r^yn^M^-yy^tx 
2- (^^) r^yni';i/**^^;w;i/*;i/ > fva 

[0 0 6 8] BI6KS3«r;l/3-;l/0 (^^) r^u 

#ft*^ty W*) 7^y;mxxf;W»ii: 
30 LT, 2-7-h7t;Hntf^x;l/^^y 

7i"JWK 2-f h7tFn77xWt-y 

[0 0 6 9] hyJi^-a'C' ^) 7^y;Hxx 
T-;K73^aw^f?iJt lt, /?- (^^) r^y 

aW+i/-y-7fn77FX p- (^^) 7^ 

- 7^ynW^-y-7^n 7 ^hX 
a- W*) 7^yn^fr>-a-^^-y-7 
fn^FX a- W*) 7^yn^W+y-y, 
40 y-^f*-y-7fn 7 ny 5- (^^) 7^ 

ynw+y-3-tWhy-y^n [4. 2. 1. 

0 4,8 ] yj-y_2-*y (=9- (^^) 77'ja-f 

wty-2-mhyy^n [4. 2. 1. 

0 4, 8 ] /i-y-z-ty) , 6- (^^) 77'Ja-f 

w+y-3-*Whyy^n [4. 3. 1. 

!4,8] ^y^y- 2 -*y4H*W6n8. 

[0070] fflortaufcx^u^ttzisB^^wrsa 

Sft^ftfOf^Sfl^&MtLT^ ffl*.}^ l*TWy 
5-t -7h+y*;k-Kx;i/y;i/# 
so tfy^n [2. 2. 1] -\7°h-5-xy-2 
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[0 0 7 1] l£Wm~7* Y r-JIiS^ffr^ 

i^ra if ^ y * 1^7 w yv-w^y y v- 

fcgjfrr S ^ icfflv S «fc D »jgT^ So 

[0 0 7 2] *^H£©7* h 
a, FedorsWS [Polym. Eng. Sci . , 14, 147 

(1974) #B&] fc«fcS»j»B£/^-*-©ffi (KT> * 
rspfflj fcflrrstfcff&s) #i 9. 5 (j/c 

m 3) 1/2 _ 2 4. 5 (J /cm 3 ) 1/2 [=9. 5 (c a 
1 / c m 3 ) 1/2 ~ 1 2 ( c a 1 / c m 3 ) 1/2 = 1 9 . 5 
MP a 1/2 -2 4. 5 MP a 1/2 ] ©fSHlC&S©?&W£ 



[0 0 7 3] ilOj;daj§<BS/^^-^-*Wrsi« 

h'Msia, sfac*fTs8»tt caw© imnztt 

f SCfctfTSSo j8#B^7;*-*-©ffitfl 9. 5 
(J /cm 3 ) 1/2 ^Dffi^t, gKfcSfrSJSaHfeWS 

2 4. 5 (J/cm 3 ) 1/2 «fc 5«^ac^ 

)^P©?§»ft © nyb7Xb*lI<*o TWififflST 30 

[0 0 7 4] M^iS^/ft^© S Pfi©±PSU;, j; (3 

5 O/cm 3 ; 1/2 , MSKH 
2 3. 1 (J/cm 3 ) 1/2 So fu!2S5»/{t 
•£#)©S Pflt©TISa, <t , )»SL<a20. 5 (J/ 
cm 3 ) 1/2 , S6tffSL<li2 1. 5 (J/cm 3 ) 
1/2 , £ L< tt 2 2 . 1 ( J / cm 3 ) 1/2 

So 

[0 0 7 5] fff!2fiJ^/{br^5©S Pffltt, £»©/f 

M%.&. r#ijY-AyK7'y^ (Polymer Handbo 40 
ok) J , VII-675H—VII-711H (fftC, VI I -68 

0H-VII-683JC) fc!2«©7j?£k: «t D*i6Sd t^T^ 
So «fc 5 MH2S PfifcKfeS/Sfc LT, 
'j 

Si//yrS> 7jcfSfSi^^-£-& 
/;i/-/*#ffi, Ay-fey;/^-^ E tfPtt 
cnso^ct^ffsnTcs pfi^*^Biifc^j- 

±H2i§»7jM»ffitc;*3^TfSffl-rs«a, M!2#SR© 50 



Si (VII-683H) fcfllBBSftTVSo 

[0 0 7 6] *5gHJlT«, 7* h U^hfflS^^ 
^©SMTO^/M (Mw) tt, M^-Sl, 0 0 0-5 

00, 0 0 0IS, tSL<a3. 0 0 0-5 0, 0 0 
OfSST-a&D, (Mw/Mn) tt, 

1. 5-3. 5gftT?a5S<, Mf2M n 

/« 0fyxfi/yft») 

[0077] Jf-mm?* y p/x Y^mmtSMsit, 
mm*mm<Dy* y p/x hm^it^tmim^ 

[0 0 7 8] ^H^Mfc LTtt, Rtt£«k < 

*)L$L 3-F-72JS (fflfcf^ i?7x-;V3-K'N 
//7;^n*X7x-haif) , X^-^JS (M 
fcfcf, h u 7i-;vx;i'*- , )^W7Wn7yf 
Y - h U 7x-;W;i/*-')i^+)-7Wn* 
X7x- h , h 'J7i-;i'X;i'*-7i^ £ yx^** 
-h&if) , x;i/*yiixf^ [M^C i-7i- 
(4-^Wx-;W x;i^-;k*^>- 1 
-^y^-YiW^x 1, 2, 3-hUx;i/*-;i/^-^ 
y^^My^x 1, 3-/-hn-2- (4-7x 
^y-tfx 1 -7x-;i/ 

- 1 - (4 -^f ;i/7x-;VXM-W+-y^f ;W 

- 1 -tFn/y- 1 -iy^;Witya:H] , 

^^r/-;n^f*. s-hyr-yyiit, 
ySfjgf*; (yxxz/yyxMyso , ^5Fft^ 
ft, ^yAXM*-h, /ry/7h+/x 
y/ y v v a H*tefljT?ss o ens 

[0 0 7 9] «»»^S!lOffiffl«tt % ^WlCctD^JjSc 

■i^f'i/i/i^m,;/'/]- jMt^/j^fcy)-sft-t:-y^-/ 

/ft^fe) 1 0 0 S«g«c>rt LT 0 . 1-30 mmm, ts- 
$L<(il -2 5SMSP, S6KjfSL<B2~2 0* 

[0080] 7*hyyxh ffliisifi^a, r;y* u 

sg, -f>Hm i/;ys^4t«flga^) air© 
r;i^ysn§^\ (M^a\ Jftsaif) , mm 
mm &m£, mtAmm, ^ufyitrntAmm, r 

/la-im, xxf;H, /h>il, x— r 

tny;V7l, *;l/t!h-;l/^ ^yn-;i/x- 

[0081] c©7*hy-yxh mmmm.fm^m^x 

T, mm (^/XhSl) t7tlS^»7tLT (Xtt. 5 6 

ffiftf s c: t tc «t D , wh a/ ^ - v^HST'^/jSc 
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[0082] mmximmtLTn, ->yn^i/\ 

0. 1-2 0 ftm, KKIiO. 3~2pmg;KT?£ 

So 

[0083] RftKii, a^oasojas, m 

gl, il, I+J/VWif- XeC 10 

1 , K r F, KrCK A r F, A r C 1*2) ftgtf 

ffifflstiSo M^x^/u^-a, $j;ui i-ioo om 

J/cm 2 , jf$L<(il0~500mJ/c m 2 SST 

[oo8 4] Kmm^& vym^mifrzmti^i&u 

[0 0 8 5] 

it, m^yf-y^-m^n, mM%'W~y*mm&< 

[0 0 8 6] 

[*»J] KTC *WJtS^^T*^^j;DPffl 30 

* a / v - © ;i> % ^-r o 

[0 0 8 7] SBtffil 

i>'-fi-^nnifx (l, 5-^P^^^i/*x» r 

VWL. (I) [I r (c o d) C 1] 2 (6. 7m 
g, 0. 0 1 mmo 1) tm.WtfhVyh (6 4mg, 

0. 6mmol)Oh;HV(l. 0ml)®a«C, 
5-t;Fn4 ; >'-3-Wh i ;->^n [4. 2. 1. 

0 4.8 ] /ty-2-ty (=2-tFn^>-4-* ao 

[4. 2. 1. 0 3 < 7 ] /j-y-5-* 
V) ( 1 mm o 1 ) mSmWy.-^ ( 3 mm o 1 ) ^iD 
1 0 0°CT5^jfffb/c, S 
JtMtfX^ DV h 777^-tiDML/c tc?, 
5 - 1; Kn^->- 3 W h 'J ->^D [4. 2. 1. 
0 4.8] yty-2-^y©S»i9 8%ffeD, T 
IBS (14) Tf^nS5-lf-;l/**S/-3-*4 l, 9-h 
Ui/^n [4. 2. 1. 0 4 < 8 ] 7tV-2-tV (= 
2-£~fr**is-4-**y-YVz/?U [4. 2. 

1. o 37 ] /-ry-s-^y) *W9 6%t^jjScL so 



[ft 8] 



[5-i£^.;l/^^->-3-^^h yi/^n [4. 2. 
l. o 4 ' 8 ] J-fy-2-^y(r)7^\-)W-^ 

1 H — NMR fCDCh, TMS) 6:6. 52 (d 
d, 1 H) , 4. 3 5 (d d, 1 H) , 4. 0 3 (d 
d, 1H) , 4. 3 2 (d, 1 H) , 3. 8 1 (m, 1 
H) , 3. 18 (m, 1 H) , 2. 6 5-2. 5 0 

(m, 2H) , 2. 13-1. 96 (m, 2 H) , 1 . 
7 8 (ddd, 1 H) , 1 . 6 5 (ddd, 1 H) 

[0 0 8 8] W&M2 

y-/i-^nnt"x (1, 5->^Dt^?i/iy) n 
-f (I) [I r (c o d) C 1] 2 (6. 7m 

g, 0. 0 1 mmo 1) tmm-fY^yh (6 4mg, 
0. 6mmol)OWl/XV(l. 0ml) SM!^ 
1 , 3 -T#W# yV*-)l ( 1 mm o 1 ) RVWM 
(6 mmo 1) JttUtL, Tfrdy&m^CF, 1 0 

o °ct 5 mmmwLTc. sjm&isz ?n?b^7-f 

;HD6ft$li 9 7 %7?$>D> 1 , 3 - If X (if-;]/**- 
7^v^y«*4 1%, 3-£->i<**y- i 

[i, 3-tfx (tfx/i^s/) 7^y^y©x^^ 
WW*-*] 

MS m/e:220, 177, 135, 121, 9 
3, 7 9, 7 7 

[3-tr^;W-^>- i h 

MS m/e: 1 9 4, 151, 133, 95, 93, 
4 1 

[0 0 8 9] 3 

v^-fi-^nntrx (l, 5-^0^* j ;iy) r 

-TU^A (I) [I r (c o d) C 1] 2 (6. 7m 
g , 0 . 0 1 mm o 1 ) tmm~r hVVk ( 6 4 m g , 
0. 6 mmo 1) ©h;l/xy (1. 0ml) fH^TttC, 

3 - 1 -y^-m^yfj)^=.^- 1 -T#-?y*j- 

/Klmmol) Rtflff»lf-;l/ (3mmol)*JO 
>U Tfrnym-m^f, 1 OO-CTSB^ftf^L/to s 
jSJg^^fX £ n v h ^ 7 w «t D frffi LTc t c 3 , 
3 - t -7?-m*i/j3)V#=.)\>- i -r#-?y%J- 

;l/©Kft$tt9 7%T*£^ TteS (15) T^StlS 3 
-fcM+i/7^y^y- l -*;l/#y^t -7*f- 
;nxf;i' (= l - t -7?-)V**i/j3)V-$=-)V- 3 - 
fcW4=y7^yry) *W8 2 %?4^lt^ 

fee 
[ft 9] 
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MS m/e : 2 7 8, 135, 93, 41 
[0 0 9 0] «jM'J4 

^-^-xnniix (l, 5-^B*i'?i?xy) r 

-TUi/^i, (I) [I r (c o d) C 1] 2 (6. 7m 
g, 0. 0 1 mmo 1) tS^-f hU^A (6 4 m g , 
0. 6mmo 1) ©h;l/X> (1. 0 m 1 ) m&W^ 
l-kKn^->-4-Why^yn [4. 3. 
^yytfty-s-xy (=6-kFn+v 

-tWf'J^n [4. 3. l. i 4 < 8 ] ^yf 

-2-*y) (lmmo 1) KtlWli'^ I 3 mmo 

i) mu^, TfrdynmUT, loovvsftmm 

Llto RfffitUtffXtvrv h ?77^-ta WBrLIt 
t£Z, [4. 
3. i. i 3 ' 8 ] >)yT*y-5-ty©6ft$B8 2 
%T?*t), (16) TiSSftS 1 



-fCH 2 -CH- 



4-^-^hy^^n [4. 3. 1. 1 3 < 8 ] ^Vt* 
y-5-*V (=6-E--;l/^^i/-3-^^hyi/ 
Xn [4. 3. 1. i 4 < 8 ] ^yf*y-2-ty) ft 

W7 2%T*KLT^/c„ 
[ftl 0] 



(16) 



[i-fcM^>-4-*Wby->yn [4. 3. 
1. 1 38 ] ->yrAy-5-ty©x^yh^r- 

2] 

1 H — NMR (CDC 1 3^ TMS) 5:6. 62 (d 
d, 1 H) , 4. 2 5 (d d, 1 H) , 4. 0 1 (d 
d, 1 H) , 4. 6 3 (m, 1 H) , 3. 1 6 (m, 1 
H) , 2. 4 3 (m, 1 H) , 2. 1 5- 1 . 6 8 
(m, 1 OH) 

[0091] mmm 1 

Cfclll 



-fCH 2 -CH- 



^ 

a 



l o om l (DAi&y^xxic, mmm 1 ©TT-ffiTiUP-ti 

fc5-l£:^;t^>-3-^4^y>^n [4. 2. 

1 . 0 4 ' 8 ] /•fy-Z-ty'Z. 2 4 g (18. 0 5 

-i-7^y^/-)H. 7 5 g (9. o;ut 
vy^y- l -*;l/#y^t -Wixf;^. 01 

g (18. 0 5'Jt;W titff^^Atl, 8 0°CT12 

Lfi-3^^a^-i/-7±Tffi#L/c^y-tr'y l 6 g 

(Tk^fi 1 5 5 y L) 1 6 g ^SggfS3?HMT 
TAtl/fco SJS^©SS^3 0°C(c{^ BFsO (C 2 
Hs) 2 (JfCSfbS («0 8) ©^y-ifVigfg (»S6 

2 . 5 5 y L) 8 g ^AH^TS-a-^li^L/Co S 

-(-ch 2 -oh 



5 o om l fcgfcu SU^ifeWft^iDWra 
7tPn77V4 0g tci§»$ ±j£ ©ifcjSffiSSft 

jg-rc: ttiD, pj?M©*°y-7-8. 6 8 g ^t# 

1 2 2 0 0, ft^mftm* 2 . 48T*-3 
fc„ 1 H — NMR (DMSO-de^) frtitT*li, 1. 5 
-2. 7 p pm (7"n-F) 3. lppnu 

3. 2ppm, 3. 6ppm, 3. 8ppm, 4. 3p 

p mimicry ?i-fr*mwiznrc 0 c y v-© 

SPIB2 2. 1 (J/cm 3 ) " z T'SSo 
[0 0 9 2] 

[ftl 2] 



f CHz-CH^o-J-fCHz-CH-^- 



1 (DJII&7 7 X 3 (C s gjiM 4 «7a ?£ Tl# t> tl 



-fc;i/^>-4-tWh'J->yn [4. 3. 
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1. i 3 < 8 ] ^yf*y-5-*y3. 5 7 g d i. 

t->-l-7^^/-;H. 66g (8. 6 

Ty^y- l -*Wyit-Wxxf;H. 7 7 

g (17. 2 fc«ff?£AtU 8 0°CT12 

LIOtl/+a7-J'-?±Ti#L^^y 1 6 g 

ty X-fryj -y^-v-STrlS^SfeTc^-ty'-ify 
(7j<^« 1 5 5 'J ^/ D 1 6 g ^SS^!ti?HSmT 
TAti/io SJS^OMfi*3 Ottcffi^ BF 3 0 (C2 

h 5 ) 2 Gfcsfos (*) SD (rise 

2. 55y^;v/L) 8gaui^*SSiSlfca 



5 00m lfCjgfcU £C> ,l^''J^ L LI, i| f - 

^-ttiitctia^ pjTM©*°yv-9. 1 8 g «i 

1 0 3 0 0, 2 . 2 5 T<£> o 

/to 'H-NMR (DMSO-decfi) MTH, 1. 5 
-2. 5ppm (7*n— F) 3. 1 ppm, 

3. 2ppm, 3. 6pprru 4. 6 p p mWiB}^^ 
l/91-MMm-£ft1t e CO*'Jv-OSPilB2 1. 
7 (J /cm 3 ) 1/2 
[0 0 9 3] *»|J3 

[ftl 3] 



-fCH 2 -CH- 



> _/- ( . ffl2 -CH^ I5 -/-(-CH 2 -CH^3 r / b V ) 30 
' C = 0 ' C = 0 ' 0*\ 



CH 3 -C-CH 3 

£6 



S81£^ Jtff^ 3 #3 y 1 OOmlOflJS 

7yX3 wm 1 ©^Tff&ftfc 5-e-;i/** 

i/-3-*+^hyi/^n [4. 2. 1. O 4 ' 8 ] 77" 
V-2-*V2. 9 7 g (16. 5 5'Jt;W , 5-7 
^'Jn-i'M+y- l , Fo+yr?vy?y 

i. 3 i g (5. ssy^/W , i - (i -r^yn-r 

1 -^^;l/x^;l/) 7^y^y4. 1 0 g 
(16. 5 5 y ^)V) , #i7j< V l/-fySl. 6 2 g (1 

6. 5sy^;W , (ffiTtM^iS (*) 

8, ^ n °p« rv 6 o l j ) l . o g^Atx. 

l : l (MJ£) ?H^«5 0 0 gicfgtU £l3;fcife» 

5, Sfi¥±^?fi^ 1 1 2 0 0, #?g#f|Jtf 2. 3 
3t*-3t 1 H-NMR (DMS O-deffJ) 



0. 5-2. 5ppm (7*3- F) ©iS*\ 3. 1 
p pm, 3. 2pprru 3. 6 p p nu 3. 8ppnu 

'jT-©SPi!i2 2. 8 (J/cm 3 ) 1/2 "PSSo 
[0 0 9 4] 1»J 
tlltffinft^'jT- 1 0 OMSPfc h U7x-;l/ 
XM^7A'\W7Mn7ym-h 1 0S«gtf 

7.thby'Xh fflsagfi^^v- y 3 y^i^-tcx kf 
yn-f-f y /ffi (c j; (5 ^ u if* l . o fi m©*!^ 

Ji^fiScLTCo *y h7V-h±T7SSl 0 0 °CT1 5 
0#^7°y^-^L7ctt, Sl|2 4 7 nm©RrFX+ 
•>vl/-f-?:ffll\ YX^^frLT, ,HfI3 0mJ 
/ c m 2 T-S* Lrcfl, 1 0 0 XXDMS.? 6 0 
h^~^LTc 0 0. 3MOf h7^Wyt 

^itKn+i/ F/J<?§?«tcj;D 6 0#HSi«U flfek 
T-y yXLfctc5, MtlOi^^ O. 25;iim©:7 
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W) 2H025 AA04 AA09 AA14 AB16 AC04 
AC08 AD01 AD03 BEOO BE10 
BGOO CB08 CB41 CB43 CB45 
FA17 

4J100 AD07P BA11P BC03P BC09P 
BC12P BC53P BC55P CA01 
CA04 JA37 



